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$4 9:9 
Animated Halloween 


Ornaments 
Scare the pants off your Trick-or-Treaters with our 





































Comfortably sits on your 
office desk or dining table 


ee selection of sound & motion activated ornaments 
oS ¢ Nasty Witch lolly bowl 
oO ¢ Grim Reaper with scythe 
¢ Watch out in the trees for the dropping bat! 
1e) ¢ Light up badges to enhance your costume 
~ ¢ Interactive displays in-store 
¢ Ornaments stand approx: 200mm, Badges: 80mm long —————— 
@ $94.95 
> a ag 
c Oscillating LED Mini Games Tables Pool'table 
Oo Message Board * 3 Different games tables available $99.00 
g * Displays a scrolling message or the ¢ Tables come with all accessories 
dine.€idate ¢ Approx. table size: 100 x 40cm 
i) ¢ Almost invisible mechanism * Great family fun! 
¢ Stands approx. 20cm Air Hockey 
ae nl 
c 
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Foosball 
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Spy Camera No Zap Bug Trap 128MB MP3 Player 
Wrist Watch * UV lamp to attract the bugs & ¢ 2 Hrs of music in the palm of 
° Takes up to 40 images fan to suck them in, once your hand 
* Ideal for people on the go they're trapped, they quickly die © No PC software required. 

or budding 007's * Stands 360mm tall * Uses 1 x AAA battery (supplied) 
© 160 x 120pixel res. Includes  * No chemicals ¢ Doubles as a USB flash disk 


cable & software 
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($499.00 


Valid until end October ‘03 
All prices in $A __ 


$4 1 9-95 










CHATSWwooD BURWOOD LIVERPOOL 
314 Victoria Ave. 935 Burwood Rd. 225 Macquarie St. 
Ph: Oe 9884 8822 Ph: O02 9744 6022 Ph: Oe2 9822 7822 


Open 7 Days Open 7 Days Open Mon - Sat 
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16 Canon’s 10D & Fuji’s S2 Pro 35mm Digital Cameras 
Both have 6-megapixel sensors but Fuji claim a 12-megapixel image. How 
do they do it? — by Ross Tester 


21 Review: The Cent-A-Meter Electricity Monitor 
Are your household electricity bills higher than you'd like? With this device, 
you can continuously track electricity consumption and find out where your 
money is going — by Leo Simpson 


34 PC Board Design Tutorial, Pt.1 
Take the mystery out of PC board design with this new series. It covers the 
design of single layer, double-sided and multi-layer boards and offers lots of 
useful advice — by David L. Jones 
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8: The , JV80 Loudspeaker System 
New design uses quality Vifa drivers and comes with a pre-built cabinet. All 
you need is an hour or so and a screwdriver — by Leo Simpson 


25 A Dirt-Cheap, High-Current Power Supply 
Here’s yet another use for that pensioned-off AT computer that's gathering 
dust in the corner. We show you how to convert the supply to deliver 13.5V a wet SS 
at 20A — by Col Hodgson B e JV80 Louds, 


System — Page 8. 
56 A Low-Cost 50MHz Frequency Meter 


It features an LCD readout, auto-ranging and two resolution modes. And it 
can be run from a plugpack or battery operated — by John Clarke 


70 Long-Range 16-Channel Remote Control System 
It’s based on pre-built UHF modules, has a range of up to 1.5km and can be 
programmed just the way you want — by Jeff Monegal 








40 Serviceman’s Log 
TV servicing is getting complicated — by the TV Serviceman 


i i Low-Cost 50MHz Frequency Meter 
79 Vintage Radio With LCD Readout — Page 56 





Vibrators: the death knell of expensive dry batteries; Pt.2 — by 
Rodney Champness 


84 Circuit Notebook 
(1) Interactive Toy Traffic Lights; (2) Multipurpose Flipflop Timer; 
(3) Automatic White-LED Garden Light; (4) Picaxe-Based Bicycle 
Odometer 
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SILICON CHIP 


PUBLISHER’S LETTER 


CD prices bound 
to drop 


In the last three years or so, sales of audio CDs 
have declined drastically. As most people are 
well aware, this has been largely due to the 
massive increase in copying via computers and 
the Internet. Whether you are downloading mu- 
sic in MP3 format from the web or just copying 
CDs in your computer, everyone knows it can be 
downloaded for a fraction of the price of a new 
CD in the stores. 


This is just another way of saying that the 
prices of CDs are far too high. Why would anyone willingly pay $20, $30 or 
more for a full price disc, when you know that someone can get you a copy 
for next to nothing? And why would you pay $30 for a full price jazz or 
classical music disc when you can probably get an equally good perform- 


ance (by a lesser known performer) for $10.95 on Naxos or other low price 
labels. 


Looking at it from another point of view, most people are aware that the 
production cost of a CD, including its jewel case and printed booklet is 
around a dollar or so, so why should they pay twenty times that in the 
shops? People also know that the recording artists typically only get one or 
two dollars out ofa full price disc so there is the very strong feeling out in the 
marketplace that record companies are just charging too much. 


But recently there has been another reason for people to avoid buying CDs 
and that is the issue of copy protection. Why buy a disc when you know you 
can’t make a direct copy for your own personal use? Or why buy it when you 
know that copy-protected discs won’t play in your car or Walkman or 
whatever? In fact, there have recently been legal challenges overseas to copy 
protection. Again, the recording companies are seen as being far too power- 
ful. 


Just as I write this editorial, the US company Universal Music Group has 
announced major CD price reductions and it appears that most other major 
recording companies will be forced to do the same. Let’s hope it is the 
precursor of major price reductions in Australia too. If Naxos and other low 
price labels can survive and grow with retail prices around the ten dollar 
mark, the major companies should be able to reduce their prices by a long 
way. Doing so would probably cause a major increase in CD sales. It won’t 
stop all copying though. 


However, I am sure that faced with a price of $10 to say $15, most people 
would rather buy the disc with its proper jewel case and printed booklet 
than use a CD-ROM burnt in their own or someone else’s computer. As good 
as they are, most laser-copied discs are seldom up to the standard set by a 
pressed disc and there has to be a question mark over the lifetime of a laser- 
copied disc as well. 


And while downloading of MP3 music over the internet is set to continue 
its exponential increase, the record companies could also do themselves 
some favours by promoting the quality difference between MP3 and the 
compact disc standard. Let’s face it: unless you are cloth-eared, MP3 simply 
doesn’t sound as good as a good quality well-recorded CD. And if the CD is 
reasonably priced to begin with, that is all the more reason to buy it. 


Leo Simpson 
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Need something more than just computers? 
Ir ae 


RFID (Radio Frequency Identification) is the 
new contactless way of opening doors, track- 
ing goods, etc. 


Cat 1008082-7 —_ Electrically operated door lock 
Cat 1008081-7 All in one controller & sensor 
Cat 1008079-7 Stand alone controller 

Cat 1008080-7 RFID reader 80mm range 

Cat 1008057-7 RFID reader 200mm range 

Cat 1008108-7 RFID reader RS232 connection 








Transmit Cable/Satellite TV to your Cat 1215 
Save on your system and support costs and } 

considerably enhance your security with the 

Thin Client technology. 

On a Windows Based Terminal system, all the 

proosser is done on the server, there is no 

i local PC operating system for operators to 

Ee cx fiddle with. Optional Smart Card access 

top box provides secure logon. 

Cat 1808-7 Audio Video RF Link Simply connect over your ethernet network, via modem, 

wireless or over the Internet. 

























Cat 1215-7 LCD Terminal $1699 

Cat 1008083-7 f ( ( 
Gat 1008058-7 pal = byes vin Use’a single keyboard, monitor, and mouse, to control up to 16 Cat 1214-7 Standard WBT $729 
Cat 1008059-7 RFID ke -tag computers! Save space, power & equipment. PS/2 or USB Cat 1146-7 WBT with Smart Card access $829 
: keyg models available. DVI models coming soon! Cat 1151-7 WBT with Wireless Socket $759 





A wireless LAN station adapter, which connects 
to a computer via a USB port. This matchbox- 
sized unit with a flip-up antenna is the 

perfect way to connect your notebook or 
desktop machine to a wireless network 

Cat 11345-7 Wireless Station USB 

This very small footprint computer 

measures only 330x280x100 and 


utilises a standard ITX motherboard 
Cat 1149-7 — Micro Footprint PC 
For mobile or remote site applications, this computer only 
needs a 12 Volt suppply 

Cat 1150-7 12 Volt Embedded PC 


Run your keyboard, monitor and mouse up to 150 metres on 
low cost Cat 5 cable 
Cat 11662-7 Console Extender $469 











These quality Citizen printers offer a reliable solution for the 
most demanding POS situations. Bi-directional and available in 
both Serial and Parallel. 

Cat 5694-7 With tear bar - Serial $479 
Cat 5695-7 With tear bar -Parallel $479 
Cat 5697-7 With Auto Cutter - Serial $549 
Cat 5696-7 With Auto Cutter - Parallel $549 
Cat 5698-7 



















Audio, Video and PC cables... 
check our website 
Cat 5699-7 















Cat 5673-7 


This touch screen learning remote control provides a Nepalhey 


powerful solution. It even has macro capability (multiple 
commands for one keystroke) 
Cat 1008089-7 Universal Learning Remote 


ADSL dropping out? Connect to two different providers and 
double your chances of staying online. It also providess load 
balancing and failover between the WAN lines and also has a 


Classic models. Very fast 
four port 10/100 hub built in. 


terminals with high speed serial 


ports & a printer port Cat 10145-7 Multihomed ADSL Router $439 
30 metre VGA Extension Cables? — No Problems — See our pate ed sorted $469 
















fy . Cat 1134-7 TCP/IP $489 
range of Audio and Video cables and connectors. 
rst : he i A , Clean up video signals to provide a stable picture when 


recording. It provides a bright steady picture on your TV. 
Cat 3460-7 Video Signal Conditioner $169 


bongs 





These Photo Isolators provide 5kV isolation 
and mount on standard DIN rails. LED y 
indicators show TX, RX and power 
status. 

Cat 9164-7 RS232 to RS232 

Cat 9165-7 RS232 to RS422 

Cat 9166-7 RS232 to RS485 


All only $249 each! 


Apply either a software reset or power reset 
to your computer in the event of a “lockup”; 
ideal for remote installations. 

Watch Dog = software reset 

Watch Dog 2 = power reset. 

Cat 17070-7 Watch Dog PCI 

Cat 17076-7 Watch Dog 2 PCI 

Cat 17044-7 Watch Dog ISA 

Cat 17050-7 Watch Dog 2 ISA 





other. Consists of Tone 
Generator and Probe. 
Cat 11520-7 Cable Tracer $169 





i 
NEW! Inject a signal at one end of M's 
a cable and detect it at the ; me i 









Y= Cat 5817 a 

A very competitivey priced laser bar code reader 1% epri ‘ i 

with excellent performance - and it looks the part | ata bide peck lit eatiei l ih 
t Cat 5817-7 CD Title Printer $259 


Half-adee 





ideal for Studios or quiet homes. Fan speed adjusts according 
to computer temperature 
Cat 8957-7 Low Noise Pwr Supply 






(00. 
roost ‘It will interface as a keyboard wedge, USB or 
serial device by simply changing the 
configuration and the cable. 
Cat 1008039-7 Bar Code Laser Gun $399 


$179 





The latest Palm offering has 32MB RAM, Graffiti 







































laser scanner. It is ideally suited to 
checkouts of all types, eg newsagents, convenience 
stores etc. 

Cati008085-7 Omni-Directional Laser Scanner $999 


2, voice recorder, a brighter colour screen, An even more economical laser scanner in _ c 5 
Bluetooth, IR an SD slot and much more. the style of a CCD scanner. It can be aa Until end October 2003 or while stocks last! 
Cat 18117-7, Palm Tungsten T2 $759 easily changed from Keyboard Wedge to Mouse Tablet Cat 8676 

USB by changing the cable and programming Ouse 

the scanner setup. Cat 8676-7 Normally $219 Now $109 

Cat 8866-7 Bar Code Laser Scanner 3329 | Mouse with scroll wheel and no bal 

Cat 8784-7 Was $91 Now $40 
Get th bar code readi bility as th paver on SAVE 
F p F ‘ et the same bar code reading capability as the |to i 's (5 pin 
Ler install macro keys without reprogramming your key- 4] big super markets! An affordable, vertically | Cat 11610-7 Was $439 Now $149 $290 
Simply attach the Macro Stick at the top of your keyboard and mounted, small footprint, | omni-directional _ a mis eee svt 3253 
-/ Was 


program each of the 16 keys with up to 1000 characters. ee 
Cat 15135-7 USB XKEY $299 — 
Cat 15131-7 PS/2 $299 


FireWire to external 2.5” Hard Drive 
Cat 6659-7 Was $129 Now $65 































Dealer inquiries 


Mi croG ram Com puters welcome 


Ph: (02) 4389 8444 FreeFax: 1800 625 777 ‘o@mgram.com.au 


Vamtest Pty Ltd trading as MicroGram Computers ABN 60 003 062 100, 1/14 Bon Mace Close, Berkeley Vale NSW 2261 
y 7 All prices subject to change without notice. For current pricing visit our website. Pictures are indicative only. 


See all these products & more on our website...www.mgram.com.au 
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Digital television — 
a complete failure? 

I could not let the Publishers Letter 
in the July 2003 issue pass without 
comment. Your headline was at best a 
bit harsh and a few facts are just a 
little wide of the mark. Your dire pre- 
diction of a paucity of television serv- 
ices beyond 2008 is unfounded. 

When digital TV started in Metro- 
politan areas on 1 January 2001, 2008 
was selected as the earliest possible 
date for analog closure in these areas. 
In light of the uncertainty of how the 
digital TV rollout would progress, this 
date was made subject to a review in 
2005. In regional areas of Australia 
where DTTB is currently being rolled 
out the earliest possible analog term- 
ination is 2012, with this date also 
subject to review. 

Initially, all DTTB services will carry 
standard definition (SDTV) program- 
ming which is a wide screen version 
of the analog service. In quality terms 
(technical quality that is!), SDTV is at 
least equal to the best that DVD offers. 
And the story only gets better as broad- 
casters introduce HDTV versions of 
programs. I’m sure your judgment that 
current SDTV offerings are “low-qual- 
ity digital signals” has no support 
among the growing number of digital 
TV viewers. 

IfI hark back to the DVD analogy for 
a moment, we have seen a rapid and 
significant reduction in the cost of 
these units over recent months. I be- 
lieve we are on the edge of a similar 
slope with digital TV decoder pricing. 
A quick check of the Digital Broadcast 
Australia website (www.dba.org.au) 
shows a range of decoders priced from 
as low as $299 each. 

Decoder availability and pricing is 
subject to chicken and egg syndrome 
— Australian broadcasters realise this 
and are aggressively rolling out dig- 
ital services. And as more digital serv- 
ices become available, demand is 
growing. 

There is much good news in the 
digital TV story. Australia leads the 
world in its introduction of free-to-air 
terrestrial digital TV broadcasting and 
is increasingly becoming the reference 
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for many other countries on the brink 
of embracing this technology. We have 
taken the analog system beyond what 
was intended with innovations such 
as stereo audio, teletext and caption- 
ing. Like the vinyl record, BkW TV 
and analog mobile phones, analog TV 
has gone as far as it can go —it’s time to 
open a new door. 

Is Digital TV a complete failure as 
you suggest? Only to the extent that a 
newborn baby is a complete failure to 
create a fully developed adult. 

Raoul Prideaux, 

Director of Engineering and 

Technology, Southern Cross 

Broadcasting (Australia) Ltd. 


Set top boxes 
not foolproof 

The “Publisher’s Letter” in the July 
2003 issue, on the failure of Digital TV 
to attract more viewers, is mostly cor- 
rect, except for the price of a Standard 
Definition STB. There are boxes avail- 
able from chain stores for under $300. 
I think Galaxy as the first Pay-TV 
entity proved that you can’t afford to 
give away a product and expect loy- 
alty from the customer. Just because 
it’s cheap does not make it a good buy! 

There are many reasons why the 
idea has not been embraced, unlike 
VCRs, mobile phones, etc. Firstly, no 
one thought about the end user. The 
Pay-TV companies didn’t want multi- 
views or multi-channels; that would 
be “free” defacto Pay TV with options 
not available to them. The FTA broad- 
casters didn’t like the idea of Stand- 
ard Definition; heavens to be if some- 
one else started up a competitive FTA 
station using the spectrum the gov- 
ernment could have sold off from the 
analog spectrum. 

If you already receive good quality 
reception, why change? There is no 
incentive to switch networks unless 
your TV pictures are poor. There is no 
guarantee your recent purchase of a 
STB will work. Because I know from 
hundreds of hours of experience that 
unless you can find THE SPOT for the 
receive antenna, one or more chan- 
nels refuse to lock in. 

The price of a reasonable BER (Bit 






























































Error Rate) digital meter is still too 
high and I rely on my knowledge of 
antennas and reception theory to get 
me through the installation. BER is 
more important in digital transmis- 
sions than signal level, as a high sig- 
nal strength does not necessarily mean 
aclean signal. The lower the BER, the 
less prone to dropouts the system will 
be. I cannot stress enough that Digital 
is not necessarily a “Plug and Play” 
item, as promoted by the DBA and 
retailers. 

As a consumer, I don’t need Digital 
to get quality pictures at my abode. 
But I would embrace the technology if 
Icould get extra features, particularly 
Dolby 5.1 sound to take advantage of 
a home theatre scenario. I am more 
than impressed by the quality of SD 
pictures and in experiments with a 
SD/HD box on a quality projector sys- 
tem capable of matching the HD stand- 
ard of the box, there is little difference 
to be seen. 

Where to now? Senator Alston 
needs to stop thrashing around and 
accept the fact that the ABC dropped 
multi- channelling due to lack of view- 
ers, and allow the commercial sta- 
tions to multi-channel now; at the very 
least they could afford to do it. He 
could also stop protecting the Pay TV 
operators from competition, which 
will lead to an improvement in the 
quality of programming for everyone. 

The take-up and disconnection rate 
for Pay TV shows customer discon- 
tent and I can’t see more than 10-15% 
of the population ever embracing the 
service. PAY-TV has prospered in ar- 
eas of poor or no FTA reception be- 
cause there is no competition. These 
companies have treated their custom- 
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ers and installers with contempt and 
do not deserve any protectionist legis- 
lation. 

The Broadcasters need to give the 
viewing public at least 5.1 Home Thea- 
tre sound on all SD transmissions 
when the program allows, and keep 
HD for when the technology becomes 
affordable. There were times I swear 
that Channel 7 Digital was transmit- 
ting in mono, because my amplifier 
didn’t decode in Pro-Logic. 

Digital is a great solution to poor 
reception areas that currently have or 
will receive upgraded analog to dig- 
ital signals. But has the government 
considered the fringe analog dwell- 
ers, who have at best a “fortuitous 
reception” because they reside in the 
middle of nowhere. Will they have 
the gumption to switch of analog sig- 
nals in 2008 before giving the viewers 
more choice and viable reasons to 
change? 

Brian Andrews, 

Bestek Communications Pty Ltd, 

Steels Creek, Vic. 


Digital TV 
has a lot to offer 

In reference to the Publisher’s Let- 
ter appearing the July 2003 issue of 
SILICON CHIP, I find myself in the 
strange position of defending digital 
television. For a person whom is 
highly critical of the government for 
not providing the extra funds to allow 
Fly and Kids to be a success, or allow 
the commercial networks to multi- 
channel, I strongly feel that digital TV 
has a lot to offer. 

First, let me point out that there are 
now several standard definition set 
top boxes available which sell for 
slightly less than $300. Secondly, there 
are a number of standard definition 
wide-screen sets selling for less than 
$2000 and even a 76cm high defini- 
tion Samsung wide-screen set appear- 
ing with a street value of around $2100. 

I am one of the lucky (or foolish) 
people to spend $3100 on a 76cm 
Panasonic HD ready set and DGTEC 
HD STB ($700) and am now enjoying 
some of the HD broadcasts which are 
starting to appear. But I would also 
like to point out that most of the new 
standard definition programming is 
now being made in wide-screen, looks 
fantastic, and requires at least a stand- 
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ard definition box to enjoy in its full 
glory. 

John Serra, 

via email. 


PIC programmers 
soon to be a thing of the past? 

I just want to raise a point since I 
haven’t seen it mentioned in the pages 
of SILICON CHIP yet: will PIC program- 
mers (the hardware) be a thing of the 
past soon? I’m just beginning to get 
into PICs myself and I’ve been doing 
lots of reading about them so far. One 
thing I’m been trying to decide on is 
what sort of programmer should I buy/ 
build. There are quite a few of them 
out there and in the July 2003 issue 
there is yet another programmer! 

Which is all rather confusing for 
me. More so since I read about how 
simple itis to program a PIC and it can 
be done in circuit via a simple ICSP 
(In-Circuit Serial Programming) cable. 
This seems the better method to use 
so after digging around on the net | 
came across these web sites: 
http://www. finitesite.com/d3jsys/ 
16F628.html — “The 16F628: Why 
the 16F84 is now obsolete.” 
http://people.man.ac.uk/~mbhstdj/ 
piclinks.html — David Tait’s web 
page 

Byron A. Jeff’s page “Why the 16f84 
is now obsolete” is a very interesting 
read and I thank him for pointing me 
in the right direction. 

David Tait’s FPP software package 
contains a very simple programmer 
plus schematics for making various 
interfaces. I made the "TOPIC2" inter- 
face and it worked straight away. 
WOW! Ican program PICs! Got a LED 
to flash on RBO of a 16F628. But I 
wasn’t fussed on connecting directly 
to the parallel port as they are notori- 
ously unreliable so I modified the 
TOPIC2 by adding an old 74LS05 asa 
buffer. But the 74LS05 is an inverter! 
No problem. The FPP software has a 
setup option where you can invert the 
various signals that it generates or re- 
ceives which corrects the problem. 
You can even select which parallel 
pins are used! 

So I’m having fun programming my 
16F628 with my home made ICSP ca- 
ble. I crammed everything into the 
shell of the D25 plug and terminated 
the other end with a standard header 






































The Tiger 
comes to 
Australia 


The BASIC, Tiny and Economy 
Tigers are sold in Australia by 
JED, with W98/NT software and 


local single board systems. 
Tigers are modules running true compiled multi- 
tasking BASIC in a 16/32 bit core, with typically 
512K bytes of FLASH (program and data) 
memory and 32/128/512 K bytes of RAM. The 
Tiny Tiger has four, 10 bit analog ins, lots of 
digital 1/0, two UARTs, SPI, I°C, 1-wire, RTC and 
has low cost W98/NT compile, debug and 
download software. 
JED makes four Australian boards with up to 64 
screw-terminal 1/0, more UARTs & LCD/key- 
board support. See JED's www site for data. 





TIG505 Single Board 


Computer 
The TIG505 is 
an Australian 
SBC using the 
TCN1/4 or 
TCN4/4 Tiger 
processor with 
512K FLASH 
and 128/512K RAM. It has 50 1/0 lines, 2 
RS232/485 ports, SPI, RTC, LCD, 4 ADC, 4 (opt.) 
DAC, and DataFLASH memory expansion. 
Various Xilinx FPGAs can add 3x 32bit quad shaft 
encoder, X10 or counter/timer functions. See 
www site for data. 


$330 PC-PRO 













M Programmer 


This programmer plugs into a PC printer port and 
reads, writes and edits any 28 or 32-pin PROM. 
Comes with plug-pack, cable and software. 
Also available is a multi-PROM UV eraser with 
timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 
173 Boronia Rd, Boronia, Vic. 3155 
Ph 03 9762 3588, Fax 03 9762 5499 


www.jedmicro.com.au 
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that can be used on any future circuits 
I build. The 74LS05 is powered from 
the PIC’s power supply. The PIC does 
not have to be disconnected from the 
rest of the circuit for as soon as the 
cable is plugged in, it is ready for 
programming as the /MCLR pin is 
pulled low. Once programmed, the 
cable is unplugged and the PIC imme- 
diately springs to life. 

This is probably all old news to 
everyone else but I’m just a newbie 
trying get started somewhere. I don’t 
intend to ever build an all-singing 
hardware programmer. Can’t see the 
point of it. 

David Vieritz, 

Mango Hill, Qld. 

Comment: you are right of course but 
there is still a place for PIC program- 
mers. 


CD piracy 
and copyright 

The issue of CD piracy and copy- 
right is in the news headlines again. 
What I can’t understand is that one of 
the biggest whinges is coming from a 
company that on one hand is in the 
recording industry and on the other 
hand manufactures the NET MD 
which allows the user to connect its 
Mini Disc recorder to a PC and 
download up to 320 minutes of MP3 
music files that have been sourced 
from the Internet. 

Even their last TV commercial 
showed a man pulling up in a drive- 
through in his ‘Doof mobile’, ordering 
his favourite music, then off to the 
collection window where he is handed 
over a brown paper bag. Out of the bag 
he removes a mini disc with his or- 
dered music. Nowhere in that com- 
mercial was it mentioned the music 
was royalty-free or that it is illegal to 
copy music. 

I don’t have a PC but I can copy 
audio CDs with my Philips CD audio 
recorder. It can also be used to create 
CDs from any audio source; ie, vinyl, 
cassette, microphone, etc. I can’t use 
normal CD-Rs; they have to be branded 
CD-R AUDIO. Price wise, in compari- 
son to brand name CD-Rs sold with 
jewel cases, they cost about 20% more. 
This is obviously due to the royalty 
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factor that has been included which 
makes it legal for me to copy my copy- 
righted audio. I don’t mind paying 
around $1.50 per 80-minute CD, be- 
cause it is cheap compared to a $4 - $5 
chrome cassette. 

Like CD-R Audio, royalty fees are 
also imposed on audio cassettes and 
on Mini Disc. What annoys me is I can 
use any of these media to legally copy 
vinyl, cassettes and CDs that I have 
purchased, but the recording industry 
is still getting a cut from the royalties 
if the media is used for anything other 
than that; eg, recording a meeting. 
They can’t have it both ways. 

Now the industry is playing with 
the idea of copy protection on CDs. 
Are they planning on dropping all 
royalty fees on the recording media? 

Simon Kareh, 

via email. 


Computer power 
supply cases 

Nowadays, many computer system 
units are being discarded as useless. 
But one item is quite useful: the power 
supply case. It is a well-made metal 
box and, after the PC board is removed, 
it can be used for many electronic 
projects. It even has a fixed power 
plug and a fan, if needed. Don’t forget 
to save the screws and grommets, too. 

Jim Jacobs, 

Engadine, NSW. 


Modern lighting 
offers plenty of choice 

I read the June 2003 editorial and I 
agree that the currently popular 12V 
halogen lamps are not very efficient 
in this day and age. They are still 
basically an incandescent light source 
plus the added losses from inefficient 
transformers. At first glance, they are 
to many people very appealing and 
relatively cheap to install — but not 
necessarily to run. They often present 
an impressive “showcase” look to a 
room, hence their popularity. Some 
lighting consultants will correctly ad- 
vise that many display homes (featur- 
ing halogens) are over-lit. Lots of “at- 
tractive spots” with many dark sepa- 
rating patches. 

And as for the transformers — effi- 


ciency could be a lot better but at a 
cost. Too many buyers ignore this as- 
pect, choosing only on purchase price, 
not the true cost-of-ownership price 
(including running and other conse- 
quential costs such as heat removal). 
There is insufficient awareness hence 
lack of demand for better products - 
(such as electronic transformers which 
are at least double the purchase price). 

240V halogens are available except 
only a very limited range. I am not 
sure about their efficiencies (lumens/ 
watt) but suspect they are significantly 
less than 12V halogens (offsetting their 
advantages) as they appear to be run- 
ning at lower filament temperatures, 
given the expected manufacturing dif- 
ficulty of a higher voltage (lighter 
gauge) filament and its inherent fragili- 
ty. Another problem is that 240V lamps 
do not benefit from the current limit- 
ing effect of the transformer at start- 
up. Inrush at start-up presents the 
highest stresses to a filament from the 
magnetic forces of the high inrush 
current (up to more than 10 times the 
run current). 

Despite all the negatives, halogens 
certainly have their benefits and uses. 
They are very compact and due to the 
virtual point-source of the filament, 
are ideal for efficient beam focusing 
in a compact housing. They are a very 
effective choice where spots or fo- 
cused coverage is required — with very 
little off-beam wastage (compared to 
other lamps & luminaires) and offer 
near-perfect colour rendition (continu- 
ous spectrum white light). 

They are more efficient than con- 
ventional incandescents but nowhere 
near the efficiency of fluorescents or 
compact fluorescents (CFLs) in terms 
of total light output (spherically) from 
electrical input. Fluorescent light 
sources are more efficient energy con- 
verters but halogens are more efficient 
optically. And compared with GLS 
(standard incandescent), halogens are 
both electrically and optically more 
efficient. If wide coverage is needed 
(such as from a bare light bulb) — a 
CFL is the obvious choice. 

It would be a mistake to give the 
impression that halogens are all bad 
and waste power. How often have we 
seen conventional fluorescent fittings 
or CFLs plugged into inappropriate 
fittings wasting most of the energy 
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where a better focused light source is 
required? The real issue is that we all 
need to pay more attention to our light- 
ing requirements and appropriately 
design for each room or application. 
There is no single universal lamp type, 
technology or luminaire that is the 
answer to every location. 

We need to consider many factors 
such as (not necessarily in any prior- 
ity order) what lighting levels are re- 
quired over what coverage area, power 
efficiency, heat output, lamp life/cost, 
safety, lighting effect, dimmable or not, 
controls (including timers, sensors, 
ballasts and transformers), colour ren- 
dering and glare control, etc. 

The range of CFLs now available at 
continually falling prices is fantastic. 
Similarly with halogens, the range is 
immense (linear, bare lamp & reflec- 
tor lamps with beam widths of 10 - 60 
degrees) benefiting from substantial 
ongoing development, while the tra- 
ditional GLS bulb hasn’t significantly 
changed at all in almost 100 years. 

New tri-phosphor “T5” fluorescent 
lamps are raising the bar even higher, 
especially with electronic ballasts. 
Their narrower diameter permits 
smaller housings with superior opti- 
cal performance. Unfortunately, the 
technical advice and range of fittings 
commonly sold through retail light- 
ing shops can be limited. A bit of 
further research through the vast 
amount of information available on 
many lighting industry websites, es- 
pecially for commercial products, can 
be most helpful. 

I would like to encourage you to 
consider some articles on lighting and 
the various technologies to help raise 
awareness and technical knowledge 


E LAN Audio 


The Leading Australian Manufacturer 





RMA-02 


Studio Quality 
High Power 
Stereo Monitor 
Amplifier 


www.siliconchip.com.au 


of Professional Broadcast Audio Equipment 





Designed for Professional Audio Monitoring during Recording and Mastering Sessions 
The Perfect Power Amplifier for the 'Ultimate' Home Stereo System 
For Details and Price of the RMA-02 and other Products, Please contact Elan Audio 


amongst your technical readership. 
Your editorial was a great start, hope- 
fully encouraging many readers to give 
their lighting more thought rather than 
assuming a few 12V halogen down- 
lights are all that is required. 

The key to saving energy is im- 
proved design from a better technical 
understanding of the issues, enabling 
an informed selection of appropriate 
lamps and fittings. Any energy saved 
is money in the bank with reduced 
greenhouse gases, while improved 
lighting design will be more comfort- 
able to live or work in. 

Murray Nielson, 

via email. 

Comment: we ran a comprehensive 
series on electric lighting some years 
ago. 


Switched capacitor 
fan speed control 

The speed control for the ceiling 
fan, referred to in “Ask Silicon Chip” 
on page 90 of the September 2003 
issue, may be a switched capacitor 
type, as these are usually encapsu- 
lated. They switch one of two capaci- 
tors in series with the motor and the 
third position is a straight-through 
connection. 

The fault may be in the capacitor 
for the low speed setting but I have 
found on many occasions the fault 
lies with the deterioration of the ca- 
pacitor in the fan itself. This affects 
the speed of the fan on all settings of 
the controller but is most noticeable 
on the slow setting. These capacitors 
exist in a very hot environment and 
probably dry out in time. 

Barry Hubble, 

via email. sc 
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The JV80 is a fitting successor to the very popular JV60 system described 
back in August 1995. The new design uses bigger Vifa woofers (8-inch) 
and a Vifa D26 ferro-fluid cooled dome tweeter. It is a bass reflex 
tower design with two ports and it includes overdrive protection. 


ver the years, we have published a number of do- 
it-yourself speakers but the JV60 has easily been 
the most popular and long-lived. 

Now there is this new system, still using Vifa speakers 
but with bigger (8-inch) woofers and a teensy little Vifa 
D26 dome tweeter. In fact the tweeter looks so small and 
insubstantial that you’d wonder how it could possibly 
stay with the pace set by the two big woofers. Yet it does it 
easily, due to some fancy technology which we’ll get to in 


a moment. 
Specifications 





And while home theatre 
systems seem to be all the go 











don’t have to make the speaker cabinets though; they are 
available fully assembled, with the plastic ports, rear 
terminal panels and some the BAF (bonded acetate fibre) 
Innerbond lining already installed. 

Better still, the cabinet finish is a simulated light timber 
veneer rather than boring old black. Mind you, the grille 
cloth is black but that could easily be changed to a scrim 
(open weave) fabric to match or complement your room 
decor, if you wish (or your partner dictates!). 

The cabinets are made of MDF (medium 
density fibreboard) and 
have a volume of about 















at the moment, these JV80s | POWer rating... 100W (typi 73 litres (not including 
are equally suitable for a high- TDS cee as hs 2-way, is oie twe-bure internal bracing). The 
quality stereo system or as Impedance ............. 8Q 0 ports two 66mm flared ports 
the front speakers in a high- Frequency Frange .... 30Hz to 20kHz aoe ee toe 

quality home theatre system. ong SER 3.5kHz Linkwitz-Riley Nor do you have to 
In fact, the bass response of = FOV es vcevsitaecs 91dB/1W at one metre (on tw : assemble and solder the 
the JV80s is so good that you rotection................ Polyswitch PTC thermistor eeter @xiS)§y crossover network. It is 





can dispense with the 
subwoofer in a home theatre 
system. 

What’s more, we would go so far as to suggest that you 
dispense with any centre speaker as well. But we’re 
getting way ahead of ourselves... 

OK, so we’re looking at a pair of good-sized tower 
speakers which stand 950mm tall, 277mm wide and 
350mm deep, not including the grille cloth frame. You 









supplied hard-wired 
onto a piece of MDF, 
ready to be installed into 








the enclosure. 

In essence, what you have to do is to install the cross- 
over network, make the various internal connections and 
install the speakers. If you are reasonably handy, you 
could do the whole job in an evening. You will only need 
a screwdriver to assemble the speakers — not even a 


The “works”, as they come out of the box. There is a pair of crossovers, 
four Vifa 8-inch woofers, two tiny dome tweeters (also shown enlarged 
at right) plus two packs of screws and some sealing compound. We 





foam! Not shown are two large pieces of acoustic wadding. 
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suggest throwing the sealing compound away and using draft-excluding 
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larger conventional ceramic magnet. 

In fact, the magnet structure is so 
small that it has been fitted with a 
heatsink, to better dissipate the heat 
produced in the voice coil which is 
also ferro-fluid cooled. The voice coil 
diameter of the dome tweeter is 25mm. 

In other words, it is a standard 1- 
inch fabric dome tweeter but until 
you hear it, you are not going to be- 
lieve that such a tiny assembly can 
deliver so much high-quality sound. 


Crossover network 


The crossover network is quite com- 
plex and provides a third order filter 
for the tweeter (nominal attenuation 
slope of 18dB/octave) and a second 
order filter (12dB/octave) for the woof- 
ers which are connected in series, to 
give a nominal impedance of 8Q. 
Crossover frequency is 3.5kHz. 

A feature of the woofer attenuation 
network is impedance equalisation, 
as provided by R1 and C2. 

In effect, impedance equalisation 
cancels out the rising impedance of 
the woofers, due to their voice coil 
inductance (3mH), so that the cross- 
over network “sees” a resistive load of 
close to 8Q rather than an impedance 
which rises linearly as the frequency 
increases. 

What happens is that impedance 
equalisation is a special case of a par- 





And here are the boxes, again as they come . . . the boxes are complete, the grilles llel ie aha 1 
are fitted, the driver holes are cut out and rebated, the input connector is screwed a resonant networ Ween FESU. ts 
to the back panel and there is even a layer of acoustic wadding on the back. im a constant resistance, ie, all FOaC= 
There’s not much more to assembly than fitting the drivers and crossover. tive components due to capacitance 


soldering iron is required. In fact, if 
you have a power screwdriver, so 
much the better — it is a lot quicker 
and easier. 


RXE250 
POLYSWITCH 


C3 
Speaker line-up ee 

Two 200mm (8-inch) Vifa P22WP01 
4Q woofers provide the “muscles” in 
the JV80 enclosures. They are fully 
characterised with Thiele-Small pa- 
rameters (Vas 821, Fs 31Hz & Qts 0.27) 
and each has a nominal power rating cl LF DRIVERS 
of 100W. 

They have a cast magnesium chas- 
sis (basket), polycarbonate cones and 
synthetic rubber roll surrounds. 

As already noted, the tweeter is very 
tiny and seems especially so since it _ 
has such a small magnet structure. se JV-80 LOUDSPEAKER SYSTEM 

But first impressions are deceiving 
here because the magnet is an alloy of 
the rare earth Neodymium which 
means that it can deliver a voice coil 
flux density equivalent to a much 


C4 
15yF 100V 
POLYPROP 


VIFA 
D26NC-15-06 


The crossover network incorporates impedance equalisation for the series- 
connected woofers. Crossover frequency is 3.5kHz. Note the phase reversal 
of the tweeter, with respect to the woofers. The Polyswitch PTC thermistor 
provides protection against over-drive. 
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These curves show the action of the crossover network in 
attenuating the signal to the woofers and tweeters. The 
attenuation slopes are close to 12dB/octave. 


or inductance are cancelled out. In 
this particular case, we have R1 and 
C2 as one leg of the parallel resonant 
network and the resistance and voice 
coil inductance as the other leg. 

The resistance of R1, 8.2Q, in one 
leg, is close to the total DC resistance 
of the two Vifa woofers, in the other 
leg. 

While the calculation is not simple, 
the result is that the capacitive reac- 
tance of C2, a 10uF capacitor, cancels 
out the 3mH inductance of the two 
woofer voice coils. 

Both the inductors are air-cored, 
avoiding any distortion effects which 
result from saturation and other non- 
linearities in ferrite or iron-cored 
inductors. And the crossover capa- 





Mar 2 
maket2” 
9670796483 


The overall frequency response of the JV80s — and as you 
can see, the bass response is well maintained to below 
30Hz. The modest peak at around 150Hz is due to room 


effects and should be ignored. 


citors are all high-quality polypro- 
pylene types for low distortion. 

Before we leave the crossover net- 
work, note that the phasing of the 
tweeter is reversed with respect to the 
woofers. 

This is common in complex crosso- 
ver networks where the crossover 
slopes are 12dB/octave or greater and 
which often have rapid phase rota- 
tion in the vicinity of the crossover 
frequency. 

The decision whether or not to re- 
verse the phase of the tweeter (or 
midrange in a 3-way system) is made 
on the basis of which results in the 
smoothest frequency and phase re- 
sponse. So now you know. 

Don’t forget to make the correct 





Here’s a close-up of one of the crossovers. Input is on the left, output to the 
woofers is centre bottom and to the tweeter right bottom. We suggest marking 
the input and outputs with a felt-tip pen to save any confusion later on. 
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tweeter connection - positive termi- 
nal to the negative speaker line. 


Over-drive protection 


One of the difficulties designers face 
is setting a nominal power rating for a 
loudspeaker system. As already noted, 
the woofers each have a nominal rat- 
ing of 100W while the tweeter has a 
nominal rating of 50W. 

However, this is a “music program” 
rating — a pretty vague term. Without 
any doubt, if you fed a constant tone 
at 100W into the woofers they would 
ultimately destroy themselves, while 
a 50W constant tone to the tweeter 
would probably burn it out in short 
order. 

In fact, the tweeter has a continu- 
ous rating (operating power) of only 
5W. 

Faced with this dilemma, the de- 
signer can only specify a nominal over- 
all power rating for a speaker system 
and then hope that users will not get 
over-enthusiastic (or stupid) with the 
volume control. 

After all, a 100W amplifier driven 
hard into clipping will deliver far more 
power, perhaps 200W or more, which 
can easily destroy a 100W speaker. 

So what to do? 

The designer of the JV80 speaker 
has taken the same approach as in the 
earlier JV60s; use a PTC (positive tem- 
perature coefficient) Polyswitch ther- 
mistor in series with the crossover 
network. Normally, these devices have 
a very low resistance and thus have a 
minimal effect on the signal to the 
drivers. 

But when the signal current exceeds 
a critical (RMS) level, the Polyswitch 
suddenly goes to a high resistance 
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This is the impedance curve for the JV80. Notice the 
double hump at low frequencies which is typical of a bass 
reflex enclosure. The enclosure is tuned to 35Hz (Mk1). 


0x0 





Minimum impedance is 3.62Q at close to 6kHz (Mk3). 


state and effectively remove the drive 
signal and thereby protects the speak- 
ers from damage. 

After a short cool-down period 
which depends on the initial over- 
load, they revert to their low resist- 
ance state and the signal can pass 
once more. 


Listening tests 


After we assembled a pair of these 
speakers (see the step-by-step pho- 
tos), we had a long listening test with 
the JV80s, comparing them with a 
similarly-sized tower system which 
costs about three times the price. 

The results? Surprisingly good. 

The JV80s have generous power 
handling and quite good efficiency so 
they can really deliver a punch. If you 
have a 50W/channel amplifier, they 
will be more than adequate in average 
-sized living rooms. In larger rooms, 
go for a 100W/channel amplifier. 

Overall frequency balance is very 


The polarity markings on the dome 
tweeters are not easy to see, 
especially in dim light. This close-up 
highlights the +ve marking (no, you 
won’t find the red ring on yours!) 
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good, with smooth extended bass 
down to below 35Hz (subwoofer terri- 
tory) while the tweeter is smooth right 
up to the limits of audibility, although 
tapering off slightly above 10kHz. 

The tweeter has a modest peak at 
around 5kHz which does give a touch 
of emphasis to sibilants but also gives 
a slight prominence to voice and brass. 
Overall, we think the result is really 
very good, especially when the cost is 
factored in. 

By the way, for clean, unmuddied 
bass, the JV80s should be installed at 
least one metre away from walls and 
room corners. 

Do not place them close to TVs 
either, as the woofers are not mag- 
netically shielded. 


Step-by-step photos 


The photos on the following pages 
show the procedure for assembling 
the speakers. In brief, they are: 

(1) Drill holes and mount crossover 
network inside enclosure, adjacent to 
rear terminals. 

(2) Connect two wires to rear termi- 
nals (red to positive, black to nega- 
tive). Mark tweeter (T) and woofer 
(W) wires on crossover board with 
black felt-tip pen. 

(3) Run sealant around rebated 
woofer holes. Throw away the sealant 
supplied in the kit. Use Raven RP14 
self-adhesive draft exclusion foam 
tape instead (available from hardware 
stores). 

(4) Solder push-on connectors onto 
crossover wires, if these are not sup- 
plied already fitted. Do not solder 
wires directly to tweeter — you run the 
risk of melting off the lugs. 


| 


Riise 212. 2s 





These curves show the “off axis” response of the JV80s 
and illustrate the good treble dispersion of the Vifa 1- 
inch dome tweeter. 


IMPORTANT: connect the black 
wire to tweeter positive; the red wire 
to negative. Install tweeter. 

(5) Install roll of Innerbond filler — 
don’t obstruct the port tubes. 

(6) Connect red crossover wire to 
positive terminal of one woofer. Then 
run another wire from its negative 
terminal to the positive terminal of 
the other woofer. Then connect the 
black crossover wire to the remaining 
woofer terminal. Install the woofers 
but only with a couple of screws each. 

(7) Do woofer phasing check: con- 
nect a 1.5V battery across rear speaker 
terminals — both woofers should move 
in or out together. 

(8) Fit the remaining screws to woof- 
ers — do not over-tighten the screws. If 
using a power screwdriver, set it to 
the lowest clutch setting. 

(9) Clip on grille clothe frames. Con- 
nect amplifier and CD player. Enjoy! 
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STEP-BY-STEP: Putting the JV-80s together 





2: If there aren’t 
already holes in it, 
drill two mounting 
holes (say, 3mm) 
right through the 
MDF boards which 
hold the crossovers. 
Hole position is 
unimportant but it’s 
probably best to 
avoid drilling 
through a 
component... By the 
way, mark which 
pair of wires are 
which (input, 
woofers, tweeter) 
with a felt-tip pen. 
Saves a lot of 
confusion later! 
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1: We started 
construction by 
soldering mini 
spade connectors 
onto the 
appropriate leads. 
Jaycar have 
assured us that 
this will be done 
already in their 
kits so you may 
not have to worry 
about this step. At 
this stage, we also 
made a connect- 
ing lead for the 
two woofers — 
again, this should 
be supplied with 
the kit. 





3: Feed the 
crossovers through 
the centre speaker 
cutout and place on 
the inside rear of 
the box. Each 
crossover should be 
situated very close 
to the hole for the 
input terminal, 
with the input 
leads towards the 
terminals (the leads 
are pretty short!). 





@ 4: Using the holes 
drilled through the 
crossovers as 
templates, drill a 
couple of smaller, 
shallow “pilot 
holes” (about 
2mm) in the inside 
back of the box. 
Take care that the 
acoustic wadding 
doesn’t try to wind 
itself up on the 
drill bit! 






5: Push a couple 
of the large 
screws through 
the holes in the 
crossovers and 
locate the pilot 
holes in the back 
panels of the 
boxes. Screw the 
crossovers down 
tight — you don’t 
want them 
rattling around 
when music is 


playing! 


y 


6: Turn the box over 
and unscrew the 
input terminal 
plate. Note how one 
of the terminals has 
a red ring and one 
has a black ring? 
That fact becomes 
important in just a 
moment... 


7: We had to solder 
the input wires to the 
crossovers direct to 
the input terminals. 
Your crossovers may 
come with quick- 
connect spade lugs so 
that they simply push 
on. Connect the red 
input wire to the 
terminal with the red 
ring and the black 
input wire to the 
terminal with the 
black ring. Check 
twice! 
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8: “Fish out” the red 
and black cables for the 
woofers — here’s where 
you'll be thankful you 
marked which wires 
were which on the 
crossover. You’ll note 
we kept them from 
falling back in by 
temporarily sticking 
them to the front of the 
box with a piece of 
insulation tape. Tape 
colour is optional. 





9: Similarly, find 
the two wires for 
the tweeter and 
bring them 
through the 
tweeter hole. 
Another piece of 
insulation tape 
will keep them 
captive. Darn! 
You can never 
find a bit when 
you want it... 


~ 10: There are two 
pieces of acoustic 
wadding, one for 
each box. You can 
feed the wadding 
through either hole. 
The idea is to cover 
as much of the 
inside of the box as 
is currently not 
covered (remember 
there is one piece 
supplied already 
== fixed to the back of 
i the box). 





11: Before placing 
the speakers, you 
need to ensure no air 
can escape around 
them. Some caulking 
material is supplied 
with the kit —- we 
tried to use it but 
found it stuck much 
better to our fingers 
than to the wood. 
Take a tip: dice it. 
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12: You'll be much 
better off using some 
of this self-adhesive, 
draft-excluding foam 
(Raven RP14, which 
you can buy at any 
hardware store). This 
is actually the second 
box, which we did 
after having so much 
trouble with the gunk 
A the first box! 


13: Take the 
RED woofer 
wire and push 
its spade lug 
onto the “+” (or 
red) speaker 
terminal. 





14: Attach the 
woofer connec- 
ting wire to the 
“_” (or black) 
terminal of the 
same woofer. 
Our connecting 
wire was red, 
just to confuse 
you. Let the 
other end of this 
wire fall into 
the hole. 





15: We are about to 
place the first 
woofer in its 
rebated hole. Can 
you spot our 
deliberate 
mistake? Yes, of 
course the black 
wire has to be fed 
through to the 
OTHER woofer 
hole. But you knew 3 
that already, didn’t 
you? : 
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' 16: Place the 
woofer in the 
hole and 

. carefully push 


((\ 






until it is seated 
properly. You 
could put the 
screws in now 
but it’s probably 
best to do it all at 
once — after a 
final check! 





speaker edges 
° 


17: Next comes the 
second woofer. The 
wire from the first 
woofer connects to 
the “+” (or red) 
terminal; the black 
wire from the 
crossover connects 
to the “—” (or 
black) terminal. 


18: You know what 
to do next - you've 
done this before, 
haven’t you? Watch 
that cone and edge! 





19: Two woofers down, 
one tweeter to go. Now 
here’s the trap for young 
players: the RED wire | 
from the crossover 
connects to the “—” 
terminal, while the 
BLACK wire goes (of 
course) to the “+” 
terminal. Yes, it sounds 
wrong — but it’s right 
(check the circuit 
diagram out if you don’t 
believe us!). 
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20: Here’s that ’orrible 
sticky sealing stuff 
again. You don’t need 
it! We found that the 
tweeter is such a tight 
fit in its hole that you 
don’t need anything to 
seal it. But seeing 
Michelle had 
painstakingly posed 
for this picture we 
didn’t have the heart 
to leave it out... 


22: Before the final step, let’s 
check the connections. Grab a 
1.5V or 9V battery and briefly 
touch it across the input 
terminals while you watch the 
woofer cones. It doesn’t matter 
which way around you connect 
it — all you are looking for is both 
woofer cones moving in the same 
direction. If the cones move in 
opposite directions, you have 
reversed the connections to one 
of the woofers. 


21: V-e-r-y 
carefully push 
the tweeter into 
its rebated 
hole. Handle 
only by the 
edges and for 
heaven’s sake, 
don’t slip and 
put your finger 
through the 
speaker cone! 








ae A 

23: Finally, screw in all three speakers. Again, we cannot 
emphasise how careful you need to be here: one slip and 
the cone is history. 

Once completed, all that’s left is to snap the grilles in 
place, connect the speakers to your amplifier .. . and settle 
back with your favourite piece of music and beverage, 
basking in the listening pleasure of your new JV80 
speakers (not to mention basking in the glory that will be 
yours when your friends find out that you built these 
speakers yourself!). sc 
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Readers may recall that just one year ago, we looked at the 
first of the “affordable” DSLRs — the Canon D30, offering six 
megapixel resolution and an impressive raft of features. 

Now there are even more contenders for your cash (or plastic!) 
— and not so much of it, either. 


ast year, we were able to get our 

hands on just one digital SLR 

(DSLR) camera. We knew that a 
new Fuji and a new Nikon were just 
around the corner but Canon came to 
the party. And we were impressed 
with their D30. It offered six megapixel 
resolution and a huge range of user 
features. 

The main drawback, at least as far 
as we were concerned, was the price: 
by the time you bought the camera 
and a couple of lenses, there wouldn’t 
be much change out of ten big ones. 
That’s a pretty serious investment for 
most people. 

Well, things have changed a bit in 
the last twelve months. 


Prices down, features up! 


Just as the “happy snap” or point-n- 
shoot end of the digital camera mar- 
ket has made some pretty amazing 
moves in the past year (prices plum- 
meting, features and quality soaring) 
the “pro” end has had its share of 
movement, too. Maybe not quite with 
the same ferocity but certainly enough 
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to make us sit up and take notice. 
We’ve been able to test-drive a cou- 
ple of “prosumer” DSLRs over the 
past couple of weeks. They’re not at 
the highest end of the pro market, 
although we understand that plenty 
of pros are waiting in line. Nor are 
they the type of camera that Mr or Mrs 
Citizen would be likely to buy to cap- 
ture family holidays or baby pictures. 
But they are exactly the type of 
camera that a keen amateur photogra- 
pher would buy — the type of photog- 
rapher who probably has a top-of-the- 
line 35mm camera body or six, a good 
selection of lenses and possibly even 
does their own film processing (gad, 
do people actually still do that?). 
And we know from your letters and 
emails that there are many keen ama- 
teur photographers amongst SILICON 
CHIP readers. Yes, we are predomi- 
nantly an electronics magazine but 
our readers have a range of interests! 
They are also the type of camera 
that many professional photographers 
would buy — particularly news and 
sports photographers and, say, wed- 


ding and PR photographers. 

The reason these people would buy 
one of these cameras can be summed 
up in one word: convenience. 

They also happen to be the type of 
camera that a photographer for an elec- 
tronics magazine would buy! We have 
to be honest: much of the reason for 
this article has been in the evaluation 
of high resolution digital cameras suit- 
able for the type of work you see in 
SILICON CHIP. 

But that’s getting ahead of ourselves. 


The photos in SILICON CHIP 


We hope you’ve noticed that over 
the last few years, there has been sig- 
nificant improvement in the photo- 
graphs that appear in SILICON CHIP. Of 
course, the biggest factor is that they 
are now all in colour — but comparing 
them with earlier photos, they are sig- 
nificantly clearer; contrast is better, 
and so on. We’ve learned a lot about 
image processing over the years! 

But they are still done the tradi- 
tional (film) way. 

Incidentally, we’re often asked why 
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magazines such as ours use positive 
transparency film rather than (the 
much cheaper) negative film you’d 
use for most photography. The reason 
is that it is usually possible to get a 
much better result from a positive 
transparency than a negative. In addi- 
tion, it’s a lot easier to judge the qual- 
ity of a “trannie” than a negative. 

Until now, we have had to buy film 
(which incidentally is getting very 
expensive — over ten dollars a roll for 
the type of transparency film we use). 
A typical issue of SILICON CHIP might 
require three, four or five rolls of film. 
We shoot the vast majority of pics in 
our own mini studio. 

Because the film has to be stored 
under refrigeration, we have to re- 
member to get the film out several 
hours before use and let it gradually 
warm up to room temperature. It 
sounds silly but that delay can be 
extremely frustrating. 

After the “shoot”, we have to get 
the film developed — also approach- 
ing ten dollars a roll. And there’s ei- 
ther a courier or someone dropping 
them in and picking them up — the 
nearest E-6 (transparency) processing 
lab is about 30 minutes away. 
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Then, assuming we have got the 
pics we want in one take (which for- 
tunately is almost always) we have to 
select the transparencies we require 
and scan them using a dedicated film 
scanner. 

We used to send the film away to 
have this done (adding another three 
days to the process) but for the past 
few years have had our own 35mm 
transparency scanner. 

Then it’s a matter of processing the 
image files — sizing, cropping, colour 
correcting, sharpening, removing dust 
marks and finally converting them 
from RGB to CMYK format, ready for 
placing in the magazine page layout. 

We use Adobe Photoshop, which 
has become pretty much the industry 
standard. 

All this takes time — and with dead- 
lines approaching, that’s often time 
we cannot afford. 


The digital way... 


With a digital camera, almost all of 
the steps, except the Photoshop treat- 
ment, are eliminated. Most impor- 
tantly, if we want a photo instantly, or 
if we need a re-shoot, we can have it. 

We still shoot much the same way 





but have the advantage of knowing 
instantly that we have the shot we 
want. It is even possible to have the 
camera “wired in” to a computer in 
the photo studio so that the pics go 
immediately onto the network. 

Worst-case is that we download 
them from the camera following the 
“shoot” using either USB (or the much 
faster Firewire) immediately after 
shooting. There is even a RAW plug- 
in for Photoshop if we want it (al- 
though software supplied with the 
cameras also converts the RAW for- 
mat). 

By the way, to obtain the very best 
results, a photographer will shoot in 
RAW format. As its name suggests, 
this is exactly what the sensor in the 
camera sees, no processing, no sharp- 
ening, no lossy JPG conversion .. . 
While most DSLR cameras are capa- 
ble of doing a fairly good job at this, it 
is basically a “one size fits all” proc- 
ess. Using a RAW image and doing all 
the processing yourself in Photoshop 
means you get to choose what you 
want for that particular shot. 

So we can go from shoot straight to 
Photoshop. (Even well set-up digital 
photos still need processing). Apart 
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from the cost of shooting on film and 
the time taken, it’s not easy to see why 
digital photography is so attractive to 
publishers. 

Multiply that by a few thousand 
photographers spread over newspa- 
pers, magazines, etc — and you're get- 
ting some real economies — both in 
dollars and time. 

That’s our side of the market. 
Digitals have become the choice of 
many other pro and semi-pro photog- 
raphers for similar reasons. Wedding 
photographers love ’em! 


DSLR vs SLR cost 


Quality DSLR cameras cost more — 
significantly more — than SLR cam- 
eras. This has become more so in re- 
cent times as SLR cameras have be- 
come much cheaper — due, at least in 
part, to the increasing popularity of 
digitals. 

That’s not to say DSLRs haven’t 
come down in price — they have, sig- 
nificantly — but the price of SLRs ap- 
pears to be dropping faster. The in- 
dustry now says that digital cameras 
are well outselling film cameras. 


Quality of image 

I’m probably going to get hung, 
drawn and quartered for saying this 
but in general, the picture quality you 
get from an SLR camera doesn’t have 
a great deal to do with the camera 
itself. It’s much more about the qual- 
ity of the lens you hang off the cam- 
era. 

(OK, the type of film plays a signifi- 
cant role too — but film is an expend- 
able which you can change at will). 
The camera itself, by and large, does 
not have a huge influence on picture 
quality — it just gives you more con- 
trol, more features. 

The results I get from my three trusty 
(but 40-year-old) Minolta SRT-101s are 


If you’ve ever wondered why there 
is such a difference between digital 
cameras, these three image sensors 
from Canon might explain why. Just 
compare the sizes! The one on the 
left is from a typical “happy snap” 
(ie, consumer) digital, with a 
resolution of about two megapixels. 
The middle one is the one actually 
used in the 10D and D-30 and is 
not far off being 35mm film-sized. 
The huge one on the right is from 
one of Canon’s high-end 
professional models, with greater 
than 12 megapixel resolution. 
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every bit as good as I have achieved 
with any 21st century film camera. 

But with a DSLR, the quality of the 
image depends on two factors: the 
quality of the lens but just as impor- 
tantly — and often more so — on the 
quality, or “resolution”, of the image- 
capturing device in the camera. 

It is (usually) not possible to get as 
good a result (even with the same 
lens) on a camera with a 1 megapixel 
resolution as it is with a 3 or 6 
megapixel resolution. The higher the 
resolution, the more information the 
camera captures. 

For the average “happy snap” cam- 
era user this doesn’t really matter. It’s 
amazing what some people will ac- 
cept when they take the shot them- 
selves because they are remembering 
what the scene was actually like rather 
than their blurred photos — we’ve all 
seen those proudly-shown-around 
holiday pics where it’s sometimes 
possible to recognise a landmark, ora 
person, or whatever. 

For a pro, poor quality is simply not 
an option. Either he/she won’t get paid 
for the job, it will have to be done 
again (if that is possible — eg, wed- 
dings!) or he/she will have his/her 
head bitten off — or worse — by an 
unhappy boss. Therefore, pros de- 
mand high quality. Perfection, even. 

Keen amateur photographers are 
similar. They are not satisfied unless 
the picture they take is as close to 
perfect as they can manage. And they 
are prepared to pay a premium for 
that, too. 


Back to the DSLRs 


A few weeks ago I had the opportu- 
nity to trial Canon’s new 10D. Like the 
D30, it was a six megapixel CMOS 
sensor model (actually 6.3 million ef- 
fective pixels) but Canon have man- 
aged to make quite a few improve- 





ments in the 10D, which could be 
regarded as an “economy” model. 
More on the Canon shortly. 

Then the opportunity also arose to 
play with a Fuji S2 Pro for a couple of 
weeks. It has the somewhat more tra- 
ditional CCD sensor (although it is 
anything but traditional, as we shall 
see shortly). We still haven’t had a 
chance to play with the Nikon D100 — 
but it and the Fuji S2-Pro are based on 
the same platform and take the same 
(Nikkor mount) lenses. 


Super CCD III 


However, there is a major differ- 
ence between the two — one which 
has been at least somewhat controver- 
sial. Both the Nikon and Fuji have a 
six megapixel sensor (6.1 million ef- 
fective for Nikon; 6.17 million for Fuji) 
— but Fuji claim that their camera 
gives twelve megapixel results. 

Is that possible, or just PR puffery? 

It turns out that there is more to it 
than a copywriter’s whim. If you are 
at all experienced with digital image 
processing, particularly via software, 
you would probably be aware of inter- 
polation — where an image size is ef- 
fectively increased by “manufactur- 
ing” image information from the con- 
tents of the two pixels adjacent. That’s 
the usual way a picture size is in- 
creased from a given file size. 

Depending on the algorithms used, 
such interpolation can be quite good 
(within reason!). But Fuji’s interpola- 
tion (they call it processing) is very 
good. How? By using what they call a 
“third generation super CCD” ora “Su- 
per CCD III”. 

In almost all image sensors, the 
pixels are square (OK, to be more ac- 
curate, they are usually rectangular). 
But in the Fuji Super CCD, the pixels 
are hexagonal. So instead of each pixel 
having just four edges on which the 
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interpolation can work, it has eight 
edges. Therefore, while the pixels are 
effectively very similar in size, the 
captured image contains as much in- 
formation as if they were half the size 
(twice the resolution). 

That’s the good news. The bad news 
is that at highest resolution you're 
only going to store one image on a 
64MB card. That not only takes time 
to download, it also takes some time 
to save inside the camera. At highest 
resolution, that can be the best part of 
20 seconds between shots — an intol- 
erably long time for a sports or news 
photographer. 

Needless to say, you can select the 
image size you want and so reduce this 
to much more manageable periods. 


Look and feel 


There is not too much between the 
Canon 10D, at 790g, and the Fuji S2 
Pro, at 760g. Size is fairly comparable: 
Canon is 150 x 107 x 75 mm while the 
Fuji is 142 x 131 x 80 mm. Side-by- 
side, the Canon appears to be signifi- 
cantly smaller (that 24mm is the big 
difference). 

How a camera feels in your hands is 
very much a personal thing: I could 
live with either! The Fuji has been 
criticised by some as feeling a little bit 
“plasticy” — after all, it does have a 
plastic body. Personally, I don’t have 
a problem with that. On the other 
hand, the Canon 10D has a rubberised 
grip (metal body), making it at least 
feel as though you have a better grip 
on it yourself. 


Lenses 


Most DSLRs come as a “body kit” — 
that is, they include things like batter- 
ies, cables and software but not lenses. 
You can easily spend as much money 
on a lens — and then some — as you can 
on the camera body. Even semi-pro 
photographers would need at least two 
or three lenses as an absolute mini- 
mum. Some would need many more! 

The Canon 10D takes most of the 
range of Canon EF lens-mount lenses, 
while the Fuji takes all of the Nikkor 
AF-D range, including the latest AF-S 
type (professional) models. 

With lenses, to a large degree, that 
old adage most certainly applies: “you 
gets what you pays for”. Better lenses 
cost more dollars. 

However, if you are looking to save 
a few bob, there is a huge range of 
suitable after-market lenses, many of 
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which give an excellent account of 
themselves (in fact, the review Fuji 
had a very nice 24-70 Sigma 1:2.8 on 
it). 

Before we move away from lenses, 
it’s important to note that there is a 
difference between the focal length of 
lenses on a DSLR to those on an SLR. 
To get an idea of the focal length in 
“35mm” terms, you need to multiply 
the DSLR lens length by 1.5 — so that 
Sigma lens I just mentioned would be 
the equivalent of a 36-105mm lens on 
a 35mm SLR. 

This actually becomes quite impor- 
tant in wide-angle lenses. 28mm or 
35mm is considered a good general 
35mm SLR wide-angle lens but when 
used on a DSLR, these become 42mm 
and 53mm respectively — hardly what 
you would call wide angle! 


Software 


Software (or more properly firm- 
ware) drives the cameras. That’s fixed 
and to our knowledge, cannot be user- 
upgraded. As software is being devel- 
oped and improved all the time, it is 
quite possible that you might be able 
to get a manufacturer firmware up- 
grade in the future. 

The other software that you need is 
that required to first transfer, view 
and then process in your computer. 
Both cameras come with a CD full of 
software offering a variety of func- 
tions. And there is a huge range of 
third-party software and plug-ins for 
your existing software out there. 


Sensitivity 

If you’re used to film photography, 
you would be used to film speed or 
ISO. A low film speed (eg, 25) re- 
quires a lot more light to activate the 
chemicals in the film and record an 
image than does a high film speed (eg, 
400). The trade-off is that, by and large, 
faster film speeds tend to have more 
“grain”. 

Digital photography is no different 
— except that instead of film, we are 
talking about the sensor’s ability to 
react to light. The big difference be- 
tween film and digital is that you can 
adjust the ISO of the sensor for vari- 
ous light conditions. The Fuji can be 
set anywhere from ISO 100 to 1600; 
the Canon from ISO 100 to 3200. 

The digital trade-off for these very 
fast ISOs is not too different to grain 
in film. In this case it’s noise: at the 
higher levels, noise can become evi- 


dent in the image, most particularly 
in the dark sections. It’s somewhat 
akin to “snow” on a TV image. 

Reports I have read suggest that the 
Canon has marginally lower noise than 
the Fuji at high ISO settings — I could 
not confirm this. 


Storage 


Here, I believe, is where the Fuji 
has an edge over its opposition. It can 
handle both Compact Flash (Type 1 
and II, including Microdrive) and/or 
SmartMedia (up to 128Mb). The Canon 
can only handle Compact Flash. 

The number of shots you can store 
depends on two things: the size of the 
images you want to store and the size 
of the media you want to store on. 
Like most in-the-field film photogra- 
phers who have a few (dozen?) spare 
rolls of film in the camera case, digital 
photographers tend to have a few spare 
media cards — or a notebook computer 
with a big hard disk to download the 
day’s shoot onto. 

Both cameras can also handle an 
IBM Microdrive (up to 2GB) which 
can store an awful lot of shots, even at 
4MB each! 

Changing storage media is only a 
few seconds’ work. 


Batteries 


The Canon uses a rechargeable 
Lithium-Ion battery with a CR2025 
Lithium battery for date/time backup. 
Fuji, in their wisdom, have elected for 
a dual supply system: four AA re- 
chargeable cells to drive the camera 
proper (NiMH recommended) and two 
3V lithium cells to operate the flash. 

One big advantage that the Canon 
has is the option of a separate handgrip 
— which doubles as a second battery 
compartment. 

The Fuji camera doesn’t have this 
option. But it will operate with dead 
(or no) lithium cells, albeit without 
flash, so the fact that it uses readily- 
available (and cheap!) AAs could get 
you out of trouble in the wilds of Africa 
(or a Saturday night wedding, assum- 
ing you’d be using external flash). 


Lag 

In many digital cameras, especially 
those with auto focus, there is some 
lag between the time you press the 
shutter release and the time the shot 
is actually taken. I have one such dig- 
ital which takes more than a second — 
many’s the time I have the back of 
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Here’s a new digital 
SLR model recently an- 
nounced by Fuji Japan/ 
USA that is positioned 
about half way between 
the happy snap digitals 
and the S2 Pro we have 
looked at in this issue. 
The Fuji S7000 sports 
a similar six megapixel/ 
twelve megapixel image 
capture of the S2 but 
has a fixed f2.8-f8 lens. 
It can also shoot mov- 
ies: up to 14 minutes of 
340 x 240 pixels using a 
512MB xD picture card. 
The big news on this 
one, though, is the price: Hanimex, 
the Fuji distributors in Australia, 
have just announced a recom- 
mended retail of $1399.00 inc gst. 
Given the price differentials of other 





someone’s head, or someone who has 
ducked out of shot, etc. 

Where a camera has auto focus, 
some of this time is obviously taken 
by the auto-focus mechanism doing 
its thing. But there can be even more 
delay and it can be really annoying. 

With both the Fuji S2 Pro and the 
Canon 10D there is a small time lag 
while the auto focus sets but it is 
usually so short it’s hardly notice- 
able. And the time lag from auto- 
focus to shooting is virtually non- 
existent. 

The auto focus, by the way, is a 
dream to use on both cameras. Once 
the bane of all camera users (film and 
digital) the auto focus is quick and it 
is precise. It is multi-zonal with a 
wide range of options — and if you 
don’t like it, you can always shoot 
manually. 


LCD review 


Like most digitals, DSLRs these 
days have an LCD screen to review 
your shot. 

This is certainly the case with both 
the Canon and the Fuji — although to 
my mind the Fuji was better. It’s a bit 
brighter, especially good for outdoor 
(bright light) shots. 

What the LCDs on DSLRs do NOT 
give you (unlike most happy snaps) 
is an image preview. This is because 
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Fuji’s new “consumer” 6MP DSLR 




























cameras, this compares well with 
the US price of $US799.00. The 
S7000 is scheduled for release this 
month. For more information, visit 
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the way the DSLR works: it has a flip- 
up mirror, just like a standard SLR, 
which is “in the way” of the CCD 
until you press the shutter release. 
The LCD can also give you a lot of 
information about the shot you have 
taken (including a histogram); indeed, 
about all the shots on the storage 
medium. It is also the display for the 
various camera user functions. 


Getting the pictures out 


Taking great pics is one thing — but 
how do you get them back out again? 

There are several ways to do this. 
You can remove the storage medium 
and slip it into an adaptor on your 
PC. You can download them “in situ” 
via the USB port (or much faster 
firewire port on the Fuji). 

Or in the studio, you can download 
them “on the fly” to a suitable com- 
puter (you’re already tethered to a 
studio flash via a sync cable so it’s 
not a big hardship). 


Pricing 

Both cameras are fairly similar in 
price. Both have a recommended re- 
tail — the Canon 10D is $3999 and the 
Fuji S2 Pro around $4200 (though a 
price reduction was imminent at time 
of going to press) — and both have a 
“street price” which can be anything 
up to several hundred dollars or so 


less than the rrp. 

For instance, we’ve seen the Canon 
advertised for as low as $3500. And 
we've seen it available on-line in Aus- 
tralia for as low as $2455 and the Fuji 
$2788 (no, that’s not US dollars!). 
Would you want to take the risk and 
buy on line? Fifteen hundred-ish big 
ones makes for a lot of to-ing and fro- 
ing! However, bear in mind that you 
may run into warranty problems when 
buying from on-line or overseas. 

Buying retail, the price basically 
depends on how much the seller 
wants your business and how much 
they are prepared to sweeten the deal. 


OK, which one is best? 


Either. Neither. Both. I could not 
choose between them as far as oper- 
ability is concerned, nor for image 
quality. Both achieved superb results, 
both in our studio and out wander- 
ing the streets shooting anything that 
took my fancy! 

I have interspersed a few digital 
pics in SILICON CHIP over the last 
month or two and I defy anyone to 
tell me which ones they were. 

The Fuji S2 Pro has the potential 
for higher quality shots with its su- 
perior CCD; to my eyes I couldn’t 
pick any difference, even to the point 
of enlargement where the pictures 
began to break up. The Canon 10D, 
with its CMOS sensor has reportedly 
lower noise at high ISOs. Again, I 
couldn’t pick it. 

A “pro” friend has a Canon 10D 
and loves it. I don’t know anyone 
who owns the Fuji S2. And let’s not 
forget that I still haven’t played with 
the Nikon 100D, nor Kodak’s 14- 
megapixel DCS Pro14n, nor several 
other high-res DSLRs on the market. 

To some extent, buying a digital 
camera of this type would be swayed 
by (a) personal preferences (like the 
old Holden/Ford thing); (b) the type 
of lenses you might already own; and 
of course (c) what sort of deal you 
can do. 

I don’t own any Nikon or Canon 
lenses (and my [many — sob!] Minolta 
lenses are too old to cut it on Minolta’s 
digitals), so it’s a whole new ball 
game for me. 

I don’t have any cross to bear for 
either Fuji or Canon. . . so I guess it all 
depends on the dollars. 

But one thing’s for sure: we’re going 
digital. Will my Minoltas ever forgive 
me? sc 


www.siliconchip.com.au 








Sener Me Fee « 





Are you conscious that your electricity bills are higher than you’d 
like? Would you like to be able to monitor your total household 
consumption at any time? Now there is an easy way, with the Cent-a- 


meter Wireless Electricity Monitor. 


[Whe Cent-a-meter is a small LCD module which can 
sit any-where in your home and it can display your 

A. instantaneous power consumption in kilowatts (kW), 
greenhouse gas emissions (kilograms/hour) or cost in cents/ 
hour. 

It computes this information from data sent to it by a 
unit connected to your home’s switchboard. The data is 
sent by an RF link at 433MHz so you can monitor your 
electricity consumption from anywhere in your home, 

And while this is very convenient, it can be quite 
alarming at times, to see just how much power is being 
used. 

For example, on the first evening after it had been 
installed, I was surprised to see the power reading in 
excess of 5kW. 

Why? Nothing much was going on, no washing machine, 
dishwasher or fridge running was running at the time. But 
what was running was a microwave oven 
in the kitchen and a 2400W radiator in 
the family room, plus a few lights, fish- 
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tank and all the gear on standby — nothing much really... 

Since then, I have seen much larger readings on that 
little display and it really does make you conscious of the 
power being used (and its cost!). 

For example, it can draw attention to a radiator or a 
dryer left running long after it needs to. Or lights running 
in rooms where no-one is present... 

And it can make you very conscious of just how much 
standby power you are using when nothing at all is being 
used, supposedly. All that electronic gear with remote 
controls really can cost you quite a lot of money to run over 
the course of a year. 


How it works 


A current transformer is clipped over the main supply 
lead in your switchboard (there is no actual electrical 
connection). 

This transformer is connected to a 
433MHz transmitter module mounted 
just outside the switchboard. It digitises 
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the reading from the current transformer and sends it as a 
serial data burst once every six seconds to the LCD receiver 
module in your house. 

The LCD module then computes the power consump- 
tion and displays it as noted above. Note that only the 
240VAC supply current is monitored, not the voltage, so 
the displayed power is computed with an assumed input 
voltage. This may be set to 110V, 220V, 230V, 240V or 250V. 

For example, in my home the mains voltage seems to sit 
at between 245 and 250VAC so it would be appropriate to 
set the unit at 250V. The factory (default) setting is 240V. 

Also note that since the Cent-a-meter does not monitor 
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The current transformer, shown in-situ at left and opened- 
out ready for installation above, simply clips over the Active 
mains wire feeding the main supply meter and/or main 
switch. While no connection is made to any live wires, the 
fact that the switchboard needs to be opened up means that 
a licenced electrican should install the current meter. Care 
must be taken that the thin cable to the transmitter is not 
severed or shorted by the fuse box door when closed. 
Because off-peak hot water operates under a different 
(usually much lower) tariff, this is not normally measured 
(however, you could have the Cent-a-meter across the off- 
peak hot water service only and enter its tariff to find out 
what that costs you. 


voltage, it makes no allowance for distortion in the 50Hz 
mains supply waveform or power factor of the load. It just 
calculates the product of the measured current with the 
selected voltage (eg, 240V) and displays the result as 
power. However, we have been informed by the designer 
that the current measurement is a true RMS value. 

The display resolution is .01kW (ie, 10W) and overall 
accuracy is largely dependent on that of the current trans- 
former. 

This is specified as <5% for currents between 3A and 
71A, <10% for currents between 1A and 3A and not 
specified for currents below 1A. Nevertheless, the Cent-a- 
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The three measurement options for the Cent-a-meter: at left, it is showing the power being consumed at that instant 
(incidentally, by a 1kW electric radiator). In the middle is the amount of greenhouse gas that power useage generates. 
Finally, at right, the most important figure of the lot — what that power is costing per hour. We used a tarrif of 10.7c/kWh, as 


shown bottom right. This has recently increased slightly. 
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meter is a very useful indicator of instantaneous power 
demand. 

To display the electricity cost per hour, a fixed tariff is 
assumed and again, the factory default setting is 12c per 
kilowatt-hour. 

This can be set to your local tariff which for Sydney is 
presently between 10.95c and 11.35c/kWh (including GST), 
about the cheapest in Australia. Some other states are 
much higher, with Adelaide, South Australia, paying as 
much as 18.88c/kWh. 

Whether you use the factory default tariff or your local 
tariff, the Cent-a-meter ignores the lower tariff for the first 
1750kWh block (or whatever the level is). It does not need 
this information because it only displays the present cost 
of electricity being used; it does not make a calculation for 
power used to date. 


Greenhouse gases 


As already noted, the Cent-a-meter can display green- 
house gas emissions for your current level of power usage. 
This is assumed to be 1kg of greenhouse gases (COz etc) 
per kilowatt-hour. However, as with the other defaults, 
you can plug in other values, if required. 

The LCD module also alternately displays the room 
temperature and relative humidity and continuously dis- 
plays the electricity tariff. 


Monitoring 3-phase power 


Most home installations will be single-phase and even 
then they probably won’t be set up to monitor off-peak hot- 
water electricity consumption since that is normally a 
much lower tariff. 

But what if your home uses a 3-phase instantaneous hot- 
water heater or perhaps a big air-conditioning system? 

In that case, the Cent-a-meter needs to monitor the 
current in all three phases and that means extra current 
transformers are required. The transmitter module has 
provision for three current transformer inputs for this very 
reason. 

By the way, the transmitter module runs from two AA 
alkaline cells and these are expected to last about 12 
months. 

Three AA cells are used in the LCD module and interest- 
ingly, their life can be extended by changing the update 
rate from once every six seconds to once a minute. Pre- 
sumably the saving comes about because the internal 
microcontroller stays “asleep” for longer periods. 

Range of the transmitter module is stated to be up to 30 
metres in the open. Certainly there was no problem with 
range in my own largish 3-storey home so there should not 
be any problems in this regard. 

Overall, the Cent-a-meter is a very well conceived prod- 
uct. Designed in Australia, with patent pending, it is likely 
to be very popular both here and overseas. 

It retails for $149 including GST. Installation cost is 
extra, with the company recommending that a licenced 
electrician do the job. 

We expect that Cent-a-meter will be widely available 
from electrical wholesalers and hardware stores. It is pres- 
ently available from AGL Energy shops. 

It is distributed throughout Australia by Gerard Indus- 
tries Pty Ltd (Clipsal). Further information is available at 
www.clipsal.com.au and www.centameter.com.au SC 
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Off the shelf and 
custom embedded 
controllers for OEMs 


It’s so easy 
to get started with SPLat 


SPLat is the innovative Australian controller system that’s been adopted 
by major OEMs world-wide. Some of the places where you might spot a 
SPLat include: 


Security turnstiles in the world’s largest stock exchange (NYC) 
Controlling crystal growing experiments for the Space Shuttle 
In thousands of Carrier commercial airconditioners 

Water processing and pollution control systems 


If you make a product that requires an embedded electronic controller, 
SPLat will help you implement a professional grade control system 
quickly, easily and at a realistic cost. Our Developer’s Kits make it 
really easy to get started, straight out of the box. 


MMi99 Developer’s Kit 


Controller with inbuilt operator 
interface, 16 digital I/O, 4 analog I/O 
and expansion ports 

Matching connectors 

Free programming software with full 
simulator 

Free CD based training course 
Sample programs 





$329%* w/o LCD ($439* with 2x16 LCD) 


FREE power supply and programming cable if you quote this 





ad when ordering! (Limited time only) 
Everything you need to get started with SPLat! 


XIRO16 - 16 I/O expansion 


Add 8 relay outputs and 8 inputs to 
your MMi99. Ready to go, easy to 
use. 


SUTLS0* geaktecemces 


* All prices are for 1-off developer’s kits, and include GST. All major cards 
accepted. Substantial discounts are available for OEM quantities. 


Made in Australia by 


SPLat Controls Pty Ltd 






2/12 Peninsula Blvd 
Seaford VIC 3198 
Ph 03 9773 5082 
Fax 03 9773 5091 





Visit our website for free software, our renowned training 
course and complete online product documentation 
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(10mW Maximum legal power). These high quality units 
are complete but require some soldering to connect the 
dc input and the antenna. A simple 1/4 wave antenna can 
be made from a 31.25mm wire but it will give very limited 
range as the transmitter has an output of less than 
10mW. A much better option is our 1/4 wave Bow-tie 
antenna kit (SEE BELOW). A short length co-ax is 
supplied as part of the video TX / RX kit to connect to the 
antenna. Simply make the connections to the power, 





antenna and connect the 
audio and video from your camera, TV or video via the 
RCA connectors supplied on each of the circuit boards. 
Other features include On/Off switches and 4 switchable 
channels with indicator LEDs (up to four of these units 
can be used in the same place without problems). 
Transmitter: 80 (W) x 87 (L) x 22 (H) mm. Receiver: 110 
(W) x 90 (L) x 18 (H) mm. PRICE: (K199) $59 Inc. TX and 
RX Transmitter: 9V DC plugpack. $5. Receiver: 12V DC 
plugpack. $5 





























This bow-tie antenna kit is suitable for use 
with our 10mW 2.4GHz Audio Video 
Transmitter / Receiver. The antenna 
was tested with our 2.4GHZ TX/RX 
kit and gave good quality reception 
at just over 100M in a industrial 
estate just over 100M wide. 

This was as far as we could 

easily test the units over. We are 
confident that it has much better ran 
KIT: $7. Case included. The case has a ing on the 
rear that makes it easy to attach to a pole or mast. 


(COOL1) MINI-FRIDGE/ COOLER/ WARMER: 
Convenient mini Refrigerator: 

Uses a thermoelectric 
Peltier device. This great 
mini-cooler is perfect for al 
afew cans of drinks (it will 

hold up to 6 std. 375ml P wll | 

cans), ideal for picnics 

& professional drivers a wa 
etc.. Operates at 12V DC 

(cigarette lighter plug) or us] 



















240V AC (mains adaptor 

not supplied). Includes 

removable shelf, cigarette 

lighter plug & owners manual. Capacity: 
4L. Cooling Capacity: 20 deg. Celsius below ambient. 


Va 


(W)x 260 (D) mm. Weight 3.4kg. $59 


These fantastic little devices will hold much more 
data than a floppy disk and have much 
, better data retention. How many 
times have you lost data on a 
rrupted floppy? Or the 
file is too big to fit a 











more than 22 floppies. 
64M...$55: (64md)... holds 
more than44 floppies. 1 : 
$99: (128md)... holds more than 
88 floppies. 256...$175: (256 
holds more than 177 floppies. 512...$340: 

f i}. ack! holds more than 355 floppies. 











(dependant upon current) 
RED... 10 for $3.50. GREEN 10 for $3.50 


Water Clear Lens (If = 20mA MAX, Vf = 
3.6V): $1.10 each 





Water Clear Lens (If 
20mA MAX, 


Water Clear Lens (If = 20mA MAX, Vf 
=4~6V) $250 





Water Clear Lens LED: (If = 20mA MAX, 
Vf = 2.8V ): $1.80 


(ELN5G) Green 5mm, 
Water Clear Lens (If = 20mA MAX, Vf = 
2.8V ): $1.50 ea. 


(ELN5B) Blue 5mm, 
Water Clear Lens (If = 20mA MAX, Vf = 
3.6V) : $1.50 each 


(ELN5UV) UV 5mm, 
Water Clear Lens (If = 20mA MAX, Vf = 
3.2V): $1.10 each 


(ELN5R) Red 5mm, 
Water Clear Lens (If = 20mA MAX, Vf = 
2V): $0.60 each 





Now you can carry your 
sown personal alcohol 
breath tester in your 
pocket. Gives readings 
of >0.02% and >0.05%. 
{ Features: Small & light- 
‘} weight (40g), Key chain 
& Torch function, LED indicators. Req. 2 x AAA battery, 
not supplied. NOTE: The indication of this alcohol test 
gives BAC for reference only. We do not take any legal 
responsibility. $27 













Heating capacity: 65 degrees Celsius. Internal Size: 210 (SL2W) ING at os 
(H) x 140 (W) x 130 (D) mm. External Size: 280 (H) x 190 This is a complete solar lighting system which is suitable Nowis the time to pick up a real bargain, 2.6kg, 150 x 65 x 
for camping, caravan or weekender use. Includes 2W 
Solar Panel, Switching Solar Regulator Kit (KO08B), 2 x 
12 LED Lamp Kit (K191B) and a 12V / 7AH Battery. This 
complete solar lighting system will power 1 of the LED 
lamp kits for over 7hrs with only 5hrs of sunli 









Upgrade to a 4W panel for just $25 more..$1 24 oe 

atle ron 9mSuppliers of kits and surplus electronics to hobbyists, experimenters, 
9R WWwW.Oatieye.com Orders: Ph ( 02 ) 9584 3563, Fax 9584 3561, sales@oatleyelectronics.com, PO Box 89 Oatley NSW 2223 
major credit cards accepted, Post & Pack typically $7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 


(NEW) COMPLETE LED SOLAR LIGHTING KIT: 
Make it up as a complete garden light or as a 

self standing complete lighting system. 

Includes PCB, housing, garden stake, LDR, 
manual switch, two Ni-Cd AA (1.2V @ 700mAh) 
rechargeable batteries and a crystalline solar 
panel which charges the battery at around 50mA. 
The PCB assembly includes a battery charging 
circuit and an inverter to step up the voltage to 
power the ultra bright white LED. Complete circuit 
will be provided, including notes on how to disable 
the automatic night switch. $17.50ea or $15ea for 
three or more. (Available late July) $17.50 SLED1 






















Special Submersible Pump for 
Aquarium, Fountain and Garden. 
Pumps a Head of up to 70cm (H) 
at 400L p/h. Voltage: 12V. Wattage: 
5W. Supplied with 12V 

AC plugpack and owners manual. 
Approvals: GS, CE, UL, CUL, SAA, 
BSI. (Available late July)$16 















Special Submersible Pump for 
Aquarium, Fountain and Garden. 
Pumps a Head of up to 350cm 
(H) at 3000L p/h. Voltage: 240V. 
Wattage: 60W. Operate at mains 
240VAC supply. (Available late 
July)$36 


















PUMP4 (NEW) 150W 









pecial Submersible Pump 
‘or Aquarium, Fountain and 
Garden. Pumps a Head of 
up to 450cm (H) at 5000L 
p/h.Voltage: 240V. Wattage: 
150W. Operate at mains 
240VAC supply. (Available late July) $79 





























Special Aquarium Filter with highly 
efficient filtration for longer oper- 
ation. Also ideal for individual filter 
media layer to suit your specific 
water treatment. Features: Highly 
efficient filtration for faster break- 
Hown of harmful substances: mec- 
hanical, biological, adsorptive and 
chemical; Coarse and fine filter 
pads supplied for thorough 
cleaning and Practical filter baskets 
with handle for easy filling & quick 
cleaning. (Available late July) $73 


























92mm:PB6 $25. For the months of July & August we will 
post any quantity of batteries to NSW, Bris. Adel & Melb. 
for just $7. Ask for discounted rates to other locations. 












This kit can be configured for 24VDC to 12VDC or 12VDC 
to 24VDC or even some voltages in between. It was 
tested with a 100W load but greater heatsinking will be 
required above 50W. Voltage selection is done by 
changing the value of a resistor and by changing the 
number of turns on the transformer. The transformer is 
easy to construct & requires only an average of about 20 
turns on the primary and secondary windings. Ideal for 
car stereo & GPS systems etc in trucks with 24VDC 
systems or to charge laptops in cars. Kit includes PCB, 
all onboard components 
& parts to make the 
simple transformer. 
Available no 





















































industry & professionals. 
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A dirt cheap, 
high current 
bench supply 


Got an old PC gathering dust somewhere? WA RK/ 
It mightn’t be much good these days but f N 


This is No 





its power supply could be . . . especially if Much ofthis feantnceered, 
you want a high current bench 13.5V “and ee Sat fa meine Supply 
e ° COwith ; : iF: | 
supply! This article tells you how to peice Tene eee you 
° e a to g When j¢ ; 
modify one — at very little cost! cepnar® Of any residuatcpen tured off 


lhe concept of converting a dis- 

used computer power supply 

to 13.5V operation was first 
mooted in the November & Decem- 
ber 1998 issues of the no-longer-pub- 
lished “Radio and Communications” 
magazine. This article builds on that 
information. 

The process is relatively straightfor- 
ward and involves removing all the 
components involved with the exist- 
ing 5V and 12V outputs, rewinding 
the main transformer and then chang- 
ing the feedback components to give 
an output of 13.5V instead of 5V. 

First, a few words on selecting the 
power supply to be modified. 

It must not be an ATX type since 
they work quite differently to the 
types under discussion in this arti- 
cle. Then check that it will maintain 
a constant output voltage under load, 
eg, one or two 12V 50W halogen 
lamps. 

Reverse engineering and conver- 


. . : * . i d 
sion faanew autontieditficultatthe One of the nice things about using an old PC power supply is that it already 


comes in its own high quality case, complete with fan. Some even include the 
mains switch — though none will have the large binding post terminals! This is 


a typical XT/AT-type supply, around 230 watts (and therefore capable of 13.5V 
By Col Hodgson @ 17A). You often find these PCs junked in council cleanups, etc. 
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MAINS INPUT CIRCUIT 


CONTROL CIRCUIT SUPPLY 


O/P VOLTAGE FEEDBACK 


OVERVOLTAGE SENSE 


Fig.1: inside a typical XT/AT-type switch- 
mode power supply (SMPS). Newer (ATX) 


supplies work a little differently. 


best of times and nigh on impossible 
if the thing does not work in the first 
place! 

Second, consider your power re- 
quirements. If you only need about 
10A at 13.5V, you probably don’t need 
to change the main transformer as the 
original +12V can be modified to de- 
liver 13.5V. This means that only the 
output voltage control sense circuits 
need changing. 

Third, choose a unit that contains 
the least amount of dust (possibly had 
the least use!) and check the fan for 
free movement and lack of “end play” 
in the bearings. 

Fourth, check if the unit uses two 
ICs in the control circuit: a TL494 and 
a LM339. Their IC pins and functions 
are easily identified, making analysis 
of the circuit much easier. If you can’t 
identify the ICs, you may still be able 
to modify the supply, but you will be 
you will be very much on your own 
and the information in this article may 
not be of much help. 


What is involved? 


The main transformer will have to 
be removed, rewound and replaced. 
Minor modifications are made to the 
mains circuitry. 

The +5V, +12V, -12V and -5V out- 
put components are removed, with 
the exception of the +5V rectifying 
diodes and transient suppression net- 
work. A new +12V output filtering 
circuit is installed. 
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The output voltage sensing resis- 
tors will need to be replaced. Jumper 
wires will need to be placed to supply 
the control circuit and the fan. 

Before we get too involved, some 
theory of operation is required. 


Principles of PC power 
supply operation 

The basic principles of typical PC 
power supplies can be described with 
reference to the block diagram of Fig.1. 

(1) The 240VAC mains input circuit 
contains the usual suppression com- 
ponents of chokes and capacitors be- 
fore the four normal rectifier diodes 
in a bridge configuration. The recti- 
fied mains then passes to two storage 
capacitors connected in series. These 
capacitors will charge up to about 
170V each and may be subject to rip- 


The only way you 
can tell from this 
angle that this is the 
modified supply is 
the absence of a 110/ 
230V switch. This is 
removed because (a) 
it is quite 
superfluous here in 
Australia/NZ and (b) 
because over the 
years we have seen 
too many people 
flick switches like 
this with (briefly) 
spectacular results. 


OUTPUT VOLTAGE SENSE 





ple currents up to 5A or more. 

(2) Transistors Q1 & Q2 are alter- 
nately switched at 30kHz or more to 
provide a high frequency alternating 
current to the main transformer pri- 
mary. A small transformer with a sin- 
gle-turn primary winding senses the 
level of input current in the common 
line to the main transformer. 

(3) The main transformer has three 
secondary windings providing the 
high current +5V and +12V outputs 
and a low current -12V output. 

(4) Large, fast-recovery double di- 
odes (with a common cathode con- 
nection) in plastic TO-220 (or similar) 
packages rectify the high current +5V 
and +12V outputs while smaller, fast 
recovery diodes rectify the -12V out- 
put. The -5V line is derived via a 7905 
regulator from the -12V output. A 
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TL494 TOP VIEW 
(MAIN FEATURES ONLY) 


1 
2 
3 
4 
5 
6 


R&C 
FOR MORE DETAILS SEE 
www.fairchild.com 


LM339 TOP VIEW 


www.national.com 


Fig.2: the two main chips you’ll find inside a typical SMPS are the TL494 
and LM3339. Here’s the pinout (and functionality) of both. 


large, multi-winding toroid provides 
initial filtering for the several out- 
puts. Final filtering is provided by 
electrolytic capacitors and smaller 
inductors. 

(5) The main component in the con- 
trol circuit is a TL494, Samsung 
KA7500B or equivalent IC. An RC net- 
work controls the operating frequency 
of the IC. The alternating drive to the 
switching transistors is pulse width 
modulated, depending on the load 
current demand, higher currents be- 
ing supplied by longer duration pulses 
up to a maximum duty cycle of 45%. 

The output voltage feedback con- 
trols modulation width. 

The LM339 and/or discrete transis- 
tors senses over-current or over-volt- 
age output conditions and shuts down 
the TL494. 


Features of the TL494 


This is only a brief description of 
the operation of this IC. Further in- 
formation is available from www. 
fairchildsemi.com 

The IC contains an oscillator capa- 
ble of operating between 1kHz and 
300kHz. The frequency is controlled 
by an RC network on pins 5 (c) and 6 
(r). 

Two error amplifiers are included: 
pin 1 (non-inverting) and pin 2 (in- 
verting) for amplifier 1 while pin 16 
(non-inverting) and pin 15 (inverting) 
are connected to amplifier 2. The out- 
puts from these amplifiers are 
commoned and internally control the 
pulse width modulation section of the 
IC. The common output is also con- 
nected to pin 3 to provide external 
control over the pulse width modula- 
tion. 


www.siliconchip.com.au 





There are two output transistors 
with open collectors and emitters: 
Transistor 1 has pin 8 (C1) and pin 9 
(E1) while transistor 2 has pin 11 (C2) 
and pin 10 (E2). These transistors can 
handle up to 200mA. 

The Dead Time control (pin 4) lim- 
its the duty cycle for each transistor to 
amaximum of 45% (OV to pin 4). This 
provides a 5% protection interval, 
preventing both output transistors 
being on at the same time. The Dead 
Time control is also used to disable 
the chip if an over-voltage or over- 
current condition occurs. Pin 13 (out- 
put control) may be used in some 


Here’s what you should find when you lift the lid on the switch-mode power 





circuits to disable the TL494. 

The input supply (Vcc) is to pin 12 
and has a maximum value of 42V. Pin 
7 is ground. A reference voltage of 5V 
plus or minus 5% is available at pin 
14. 


Make a drawing 


Before commencing testing and 
modification, I suggest that the under- 
side of the PC board (track side) be 
scanned and printed (or photocop- 
ied) to produce a grey scale image to 
fill an A4 page. The components can 
then be drawn on the page in a con- 
trasting colour (red?) to assist tracing 
and identifying the various circuit fea- 
tures. 

By the way, if you haven’t already 
got the message, modifying one of 
these power supplies is not a quick or 
simple job but it does have the big 
advantage that you get a large output 
DC supply for very little cost. 


Pre-test before modification 


Some more recent PC power sup- 
plies derive their control circuit power 
from the +12V output. This feature 
allows the control circuit of these sup- 
plies to be powered and checked with- 
out connection to the 240VAC mains. 

Connect a 33Q 5W resistor between 
the +5V output (red) and ground 
(black) and a 47Q 5W resistor between 





supply. Usually it’s only four or so screws to get this far. All of the external 
cabling will be removed. Never run the supply with the lid removed unless 
testing — and then only with extreme care. These things can be lethal! 
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the +12V output (yellow) and the +5V 
output (red). This will maintain an 
approximate 5V to 12V ratio between 
the respective outputs. 

A variable DC power supply (8 to 
14V range) is connected across the 
+12V output and ground. Check for 
power at pin 12 of TL494. It should be 
almost 0.6V less than the supplied 
voltage. 

In the absence of power, a jumper 
needs to be placed between pin 12 
and the +12V line. 

An oscilloscope is used to view the 
waveforms and operation of the TL494 
and LM339 as the applied voltage is 
slowly raised from 8V to 14V (no 
higher than 14V). A 30kHz (or higher) 
sawtooth waveform should be present 
at pin 5 and square waves should be 
visible on the ungrounded output pins 
8 and 11 (or pins 9 & 10). 

These oscillations should stop as 
the voltage is raised to the level equiva- 
lent to the design output. The wave- 
forms should reappear as the voltage 
is reduced. If the over-voltage circuit 
has been activated, the waveforms will 
not reappear until the circuit is reset 
by removing the power. 

Careful adjustment of the power 
supply is necessary to demonstrate 
these two very similar voltage levels. 

If no oscillations are observed, pin 
4 of the TL494 will need to be isolated 
from the circuit and connected di- 
rectly to ground (follow the track from 
pin 4, desolder and lift one leg of each 
component connected to this track, 
the track can then be grounded by a 
jumper wire). The over-voltage pro- 
tection circuit will now be inopera- 
tive. 

Re-connect the power and a 
sawtooth waveform should now be 
visible at pin 5 and square waveforms 
at pins 8 & 11 (or pins 9 & 10). Do not 


The original transformer, as removed 
from the PC board. 
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This waveform 
shows the ripple 
and noise output 
of the modified 
power supply. 
While it looks 
horrible it is only 
67mV pk-pk. 
Note: measuring 
this waveform 
should be done 
on the external 
outputs, not 
inside the power 
supply (for 
safety’s sake!). 


exceed 14V in an attempt to demon- 
strate the over-voltage protection mode 
— you have just disabled this circuit! 

Use a multimeter to measure the 
reference voltage at pin 14; this should 
remain constant at about 5V, as the 
supply is varied. Make a note of this 
reference voltage. 

Next, measure the voltages at the 
input pins to the error amplifiers, pins 
1&2 and 15 & 16, as the supply voltage 
is varied. Note: one of these amplifiers 
may not be used in the circuit. The pin 
with the constant voltage, pin 2 or 15 
(inverting input) is connected to pin 14 
via a resistor or a potential divider 
network and serves as the reference 
voltage for the error amplifier. Make a 
note of this voltage too. 

The non-inverting input, pin 1 or 
16 is connected to the +12 and +5V 
outputs via another potential divider 
network to sense the output voltage. 
You will need to trace the connec- 
tions to this pin to identify the voltage 
feedback network. 

The signal from the TL494 to the 
driver transformer can also be 


It’s dunked in paint 
stripper overnight... 





chit Pk-Pk 
67.0mv 


29 Jul 2003 
17:14:02 


46.20% 


checked. The primary of this trans- 
former is a centre-tapped winding 
with the centre pin grounded. The 
signal to the other two pins should be 
identical in shape and amplitude 
(sketch these waveforms). 

A dual trace oscilloscope will show 
the phase relationship between these 
waveforms (no overlap at all). The 
waveforms at the five output pins of 
this transformer will vary as the cir- 
cuitry to the “chopper” transistors is 
not symmetrical, however the wave- 
forms should be roughly similar. 

Voltage measurements also need to 
be made at the input pins of the com- 
parators in the LM339 IC. Usually only 
two comparators are used; the remain- 
ing inputs are tied to ground or Vcc. 

Two pins (the inverting inputs) 
should maintain a fixed voltage equal 
to the reference voltage on the input 
to the error amplifier on TL494. 

The pin with the varying voltage (a 
non-inverting input) is connected to 
the supply output by a voltage divider 
network and senses an over-voltage 
condition. This part of the circuit will 


Make sure the ferrites and bobbin are 
very clean before going any further. 
Don’t worry about the wire — you 
won’t be using any of that. 
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ORIGINAL SEVENTEAM ST-230WHF 


AFTER REWINDING 


*BIFILAR WOUND 
IN 1.25mm ECW 


JOIN ALL FOUR OF THESE 
WIRES TOGETHER FOR 
SECONDARY CENTRE TAP 


TRANSFORMER SECONDARY 


(FIRST LAYER) 


TRANSFORMER SECONDARY 
(SECOND LAYER) 


NOTE: WINDINGS ARE BIFILAR WOUND IN 2 x 1.25mm ENAMELLED COPPER. 
BE CAREFUL TO ENSURE THAT EACH WIRE OF THE BIFILAR PAIRS MAKES 5 TURNS. 


Fig.3: rewinding both primary and secondary of the main transformer is arguably the most critical part of the whole 
exercise. The primary is rewound because its insulation will probably have been destroyed by paint thinners. 


also need to be identified and modi- 
fied. 

The other non-inverting input pin 
is connected to the over-current pro- 
tection circuit. This portion of the 
circuit does not require modification 
as the over-current condition is de- 
tected at the input to the main trans- 
former. 

Take careful note of the results from 
the above testing procedure. The test 
will need to be repeated after the modi- 
fications and transformer rewind as a 
final check before the ultimate check, 
applying mains power. The only dif- 
ference is that then there will be no 
output to the original +12V, the new 
output appearing at the original +5V 
output. 

If your PC power supply cannot be 
tested with an external DC supply, 


Here’s what they should look like 
after disassembly. The next step is to 
wind on a new primary, as shown at 
right... 
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you can still modify it but it will be far 
more difficult (and dangerous) to do 
any initial testing. However, you can 
still trace out the circuit and then 
follow the procedure within this arti- 
cle to make the necessary modifica- 
tions. 


The internal wiring of switch-mode 
computer power supplies is danger- 
ous when powered up. Not only do 
you have bare 240VAC wiring to the 
IEC sockets but a good portion of the 
circuitry is +340V DC floating at half 
the mains voltage. It is POTENTIALLY 
LETHAL! 

Use extreme care if you do decide 
to take measurements on the supply 
when the case is open and DO NOT 
TOUCH ANY PART OF THE CIRCUIT 


Make 

sure itis atight, ~ 
neat winding - other- 
wise you might run | 
into space problems. 





when it is operating. Make sure that 
it has been disconnected from the 
mains for about 15 minutes making 
any modifications. 


Transformer rewind 


The transformer operates at a fre- 
quency of between 30kHz and 85kHz 
and consequently is much smaller, 
with a surprisingly small number of 
turns, compared to an equivalent 
mains transformer operating at 50Hz. 

Begin by unsoldering and remov- 
ing the main transformer. Then sub- 
merge it in a container of ordinary 
paint stripper overnight, before any 
attempt is made at disassembly. 

NOTE: Paint stripper is highly caus- 
tic and care should be exercised dur- 
ing this operation; use gloves and eye 
protection! 


The original inter-winding shield is 
re-used. Note the layer of insulation 
between the windings. 
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There are a few modifications that you need to make to the PC board. These will 
vary according to manufacturer so be careful as you trace the circuit out. 


The next day, carefully wash all 
traces of paint stripper from the trans- 
former. The ferrite cores should now 
slip easily out of the bobbin. Keep 
careful WRITTEN notes of the 
windings (number of turns and pin 
connections on the bobbin) as the 
transformer is disassembled. In par- 
ticular note the primary pin connected 
to the interwinding shield, if fitted. 

ALL windings have to be removed 
as the primary has also been subjected 
to the effects of paint stripper. 

The ferrite core halves and bobbin 
should be thoroughly cleaned of all 
traces of adhesive, potting residue and 
paint stripper before rewinding. This 
may involve another overnight soak 
in paint stripper. Surprisingly, the 
paint stripper appears to have no ef- 
fect on the bobbin. 

Care must be exercised during re- 
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winding due to the space limitations 
imposed by the ferrites. All windings 
must be tightly and closely spaced. 
Do not overdo the application of insu- 
lation tape nor use larger gauge wire 
than suggested. 

Editor’s note: we recommend the use 
of a polyester tape when rewinding the 
transformer, to ensure adequate high 
voltage and high temperature ratings. 
A suitable tape would be Farnell Cat 
753-002 (19mm) or 753-014 (25mm). 


Rewinding the primary 

Rewind the primary with the same 
gauge wire and the same number of 
turns as initially used (usually 40 turns 
of 0.8mm enamelled copper). If the 
primary has been split into two 
windings (inside and outside the sec- 
ondary windings) it should be re- 
placed with a single winding. 


Then on go the secondaries — 
again, nice and tight. The 
rubber bands are removed 
before adding the final layer 
of tape. Fit PTFE sleeving 
over the wire ends so that no 
part of them will be exposed 
once the primary-to- 
secondary insulation tape is 
applied. You may be able to 


re-use the original tubing if 
it is undamaged. 


The primary is usually wound as 
two layers of 20 turns each. A single 
turn plus 10mm overlap of insulating 
tape is placed between the two layers 
during the rewind. The overlap must 
be located on a face of the bobbin not 
covered by the ferrite cores (see photo). 

Another single turn plus 10mm 
overlap of polyester tape is applied 
over the final primary layer and the 
interwinding shield is then replaced. 

NOTE: this shield is approximately 
one turn and must be insulated so it 
does not form a single shorted turn. 

Terminate the primary winding and 
shield to the appropriate pins (in ac- 
cordance with your written notes!) 
and cover with two layers of insulat- 
ing tape (trim to exactly two turns, no 
overlap). 

Thin strips of tape are used to build 
up the end spaces of the primary so 
the above tape layer forms a uniform 
cylinder the full length of the bobbin. 


Insulation at margins 


After each primary layer is wound, 
install lengths of PTFE sleeving over 
the wire ends before terminating them 
at the bobbin pins. 

The idea here is to ensure that all 
possible points of contact between the 
primary and secondary windings are 
doubly insulated. 

Suitable PTFE sleeving is available 
from Farnell, cat 583-935 (0.86mm 
bore; other sizes are available). 

After terminating the primary 
windings and shield to the appropri- 
ate pins, use strips of insulation tape 
(trimmed to the appropriate width) to 
build up the gaps between the ends of 
the windings and the bobbin shoul- 
ders. 

Once you have a uniform cylinder, 
cover the entire winding (right up to 
the bobbin shoulders) with exactly 


At right is one 
idea for the new 
output filter electros. 
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two turns of insulation tape (no over- 
lap). 


Wind the secondary 


A total of ten turns, double wound 
and centre tapped of 1.25mm enam- 
elled wire forms the secondary. This 
winding is rather difficult to apply 
because the larger gauge wire has a 
tendency to spring open. Use a rubber d 
band as a temporary hold after com- " 
pleting each winding. 

Start by selecting one of the outside 
four pins used to terminate the origi- 
nal 5V winding (largest gauge wire). 
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Retirees 


Wind on five turns, tight and closely 
spaced, in the direction away from 
the other three pins, bringing the end 
of the wire up through the notch in 
the bobbin top. Leave about 20cm of 
free wire. 

Select the adjacent pin and wind 
another five turns in the same direc- 
tion and placed between the turns of 
the first winding. Allow the first coil 
to expand lengthwise along the bob- 
bin as needed. Terminate this wind- 
ing as above. 

Check and recheck that you have 
exactly five turns on each winding, 
otherwise you will effectively have a 
shorted turn. Firmly cover this layer 
with one turn plus 10mm overlap of 
insulating tape. 

The second layer begins from the 
outer pin of the remaining 5V pins. 
Wind five closely spaced turns in the 
opposite direction to the first layer 
and terminate through the top of the 
bobbin. Again, leave 20cm free. Start- 
ing from the remaining 5V pin, wind 
another five turns placed between the 
turns of this second layer. Terminate 
as above. 

Again, check and recheck for ex- 
actly five turns on each winding. 
Firmly cover this final double wind- 


Here’s the stripped PC board with 
rewound mains transformer in place, 
ready for the new output filter 
components. 
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Apart from the obvious output terminals, the changes made to the original 


supply are not all that obvious in this modified one. 


ing with two layers of tape. 


Refitting the ferrite core 


This is the real test of the rewind. 
Carefully cautiously slide the ferrite 
core halves into the bobbin; remem- 
ber, they are very brittle! 

If you are lucky and have been very 
careful, they may slip into the bobbin 
without any obstruction. If not, re- 
move one turn of the outer tape layer 
and try again. 

If you are still unsuccessful, it may 


— 


Add a pair of polarised terminals on 
their own mounting plate and fasten it 
to the power supply case, as shown at 
right. 


be possible to gently squeeze the 
windings in a vyce, padded with two 
pieces of wood, to press the second- 
ary into a slight oval shape. No vyce? 
Place the bobbin between two pieces 
of wood and GENTLY tap with a ham- 
mer. If the ferrites will still not fit, the 
secondary will have to be rewound 

Once the ferrite core halves have 
been fitted, with no spacing or foreign 
matter between the joining faces, two 
layers of tightly stretched tape will 
hold them together. 
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Modified, checked, tested, reassembled . . 


. ready for the lid to go back on. And 





ee 


at the risk of sounding boring, for your own safety don’t apply power while the 


supply is in this condition. 


Start across the base with the first 
length gently stretched, then tightly 
stretch the tape after the first corner. 
Finish with a gently stretched length 
across the base. 


Final assembly 


Gently twist the four 20cm centre- 
tap leads into a rope formation. 
Scrape the enamel off all wires and 
gently hook around their correspond- 
ing terminations pins and solder. Take 
care, the pins can be broken out very 
easily, particularly the pins for the 
secondary terminations. 

Replace the transformer in the 
board and bend the flying lead centre 
tap to its connection point (on the 
board: This hole may need to en- 
larged slightly. Trim, clean and tin 
the end of this lead. 


PC board modifications 


After identifying the critical cir- 
cuit features and rewinding the trans- 
former, the PC board modifications 
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are almost an anticlimax. The first 
modifications are to the mains circuit. 

Remove, by desoldering or cutting, 
the input voltage selector from the 
board. Note: in the 230V position 
this switch is OPEN. 

Three mains-rated 10nF capacitors 
(X2 class) are connected across the 
back of the IEC socket to reduce rec- 
tifier noise imposed on the 240VAC 
mains. The capacitors are connected 
between Active & Neutral, Active & 
Earth and Neutral & Earth. 

Now we come to the output cir- 
cuit. Do not remove the lower 
(earthed) output voltage sensing re- 
sistors. Starting from the output leads, 
work back to the transformer and 
remove all -5V and -12V components, 
including the spike suppression re- 
sistor-capacitor combination across 
the -12V winding. 

Repeat the procedure for the +12V 
components, include removing the 
double fast-recovery diode from the 
heatsink. Remove all +5V compo- 





nents back, to the fast-recovery dou- 
ble diode. Leave the diode and the 
spike suppression components in 
place. 

The multiple winding toroidal 
choke is also removed, stripped of its 
windings and then rewound with 14 
turns of 1.25mm enamelled copper 
(ie, a single winding). You will need 
two chokes of 14 turns each in the 
filter circuit. 

The new +13.5V output filter is a 
low pass “T” configuration with the 
two rewound chokes and four 2200uF 
25V electrolytic capacitors. Using the 
original +5V output copper tracks, 
insert and solder the new filter toroid. 

The placement of the remaining 
filter components will depend on the 
physical layout of the original +5V 
output tracks. 

I used a small piece of PC board to 
hold the four 2200uF capacitors. This 
board was then mounted off the 
SMPS board using some spare 
1.25mm wire. (Editor’s note: we 
strongly suggest that the four 2200uUF 
25V electrolytics should be low ESR 
types, such as those available from 
Altronics in Perth; cat R-6204). 

The second toroid was soldered to 
the +5V output pad and to the first 
toroid. A ceramic disk capacitor 
(100nF [0.1uF] 63V) was added to 
the SMPS circuit board in parallel 
with the four 2200uF electrolytics. 

Jumper wires between the follow- 
ing points are needed to complete 
the circuit: 

(1) The common cathode of the 
fast recovery diodes to the supply 
circuit for the TL494 IC; 

(2) The final output pad to the fan; 
aresistor may be used for this jumper 
to reduce fan speed and noise. 

The values for the voltage and over- 
voltage sensing resistors need to be 
calculated. Replace the original re- 
sistors with these new values. 

In practice, you can leave one of 
the resistors in place and just change 
the value connecting to the output. 
For example, in the Seventeam ST- 
230WHF unit shown in the accom- 
panying photos, pin 1 of the TL494 is 
the non-inverting input of the rel- 
evant error amplifier. It has 3.9kQ 
resistor from pin 1 to ground and its 
reference (set by a voltage divider 
connected to pin 2) is +2.5V. 

We want an output of +13.5V, so 
we need to calculate a new value for 
the resistor from pin 1 to the new 
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13.5V output. From here it is a sim- 
ple ratio calculation. 

R = 3.9kQ(13.5/2.5 - 1) 

= 3.9kQ x 4.4 
= 17.2kQ 

So you merely have to replace the 
original resistor with 15kQ and 2.2kQ 
resistors in series. 

Note: it is possible that the over- 
voltage monitoring network to one of 
the comparators in the LM339 may 
also need modifying to allow it to 
properly work with the new voltage 
output. 

The process of the calculating re- 
sistor is similar to that above; leave 
the resistor from the relevant compa- 
rator input to ground in place and 
calculate a new value for the resistor 
connected to the output. 

Note that the final output voltages 
may not be exactly 13.5V regulated 
due to resistance tolerances and the 
tolerance of the 5V reference from the 
TL494, 

Check that the potential dividers 
so formed are connected between the 
new 13.5V line and ground. Jumpers 


ek 


s <2 Be 


may be needed. 

If the supply proves to be sensitive 
to RF fields, 100nF (0.1uF) mono- 
lithic capacitors fitted between 
ground and all used inputs and out- 
puts of the ICs should fix the prob- 
lem. (Editor’s note: the addition of 
these capacitors will severely reduce 
the transient response of the supply 
and so it should only be done if the 
unit is used in conjunction with a 
radio transmitter). 

The configuration of the final out- 
put connections is left to the con- 
structor’s requirements. Remember 
that these connections will have to 
handle up to 18A or so. 

The board should now be ready for 
its first test. Note that you will still 
need a minimum load such as a 47Q 
5W resistor. Repeat the pre-test pro- 
cedure, using if necessary the 33Q 
and 47Q resistors connected in se- 
ries across the output terminations. 
Hopefully the earlier waveforms will 
be observed. 

Ifthe connections to pin 4 of TL494 
have been removed earlier, restore 


And here’s the proof that it all works, with this test set-up following reassembly. The wooden contraption at right is a 


these connections and check if the 
oscillations cease as the voltage is 
increased to about 14V. 

If all is well and the modified board 
behaves as expected you are now 
ready for the first big test. 

Reassemble the supply into its case. 
Make sure that all connections are | 
correct and close the case. Place a 
test load, (eg, a 12V 50W halogen 
lamp) across the output, plug in to 
the 240VAC mains and switch on. 

If the globe lights, congratulations! 

Final testing can now proceed us- 
ing a series of loads to measure the 
output current and voltage. 

If the globe does not light, switch 
off, unplug and wait for at least 15 
minutes to discharge the high volt- 
age capacitors, before opening the 
case. 

If the globe “blows” there is a good 
chance the output voltage sensing 
circuit is not correctly connected. 


Further reading: 


Making use of an old PC power 
supply, SILICON CHIP, Dec 1998. SC 





home-made dummy load (hey, don’t knock it: it works!). The dmm shows that we have achieved a perfect 13.5V output, 
while the ammeter (centre of pic) is reading almost 20A. Don’t even think about such a test before the lid is on the case! 
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Designing a Printed Circuit Board is regarded as a black art 
by many people but modern PC board software does a great 
deal to streamline the process. This is the first of a series of 
tutorial articles on PC board design, covering single layer, 
double-sided and multi-layer boards. 


ou've designed your circuit and 

perhaps even built a working 

prototype. Now it’s time to turn 
it into a nice Printed Circuit Board 
design. 

For some designers, producing the 
PC board will be a natural and easy 
extension of the design process. But 
for others it can be a very daunting 
task. 

There are even very experienced 
circuit designers who know very little 
about PC board design, and they leave 
it up to the “expert” specialist PC 
board designers. 

Many companies even have their 
own dedicated PC board design de- 
partments. This is not surprising, con- 
sidering that it often takes a great deal 
of knowledge and talent to position 
maybe hundreds of components and 
thousands of tracks into an intricate 
(some say artistic) design that meets a 
whole host of physical and electrical 
requirements. 

Proper PC board design is a crucial 
part of an electronic product. In many 
designs (such as high-speed digital, 
low level analog and RF), the PC board 
layout can make or break the opera- 
tion and electrical performance of the 
design. It must be remembered that 
PC board tracks have resistance, in- 
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Part 1: by David L. Jones* 


ductance and capacitance, just like 
your circuit does. 

This article is presented to take some 
of the mystery out of PC board design. 
It gives some advice and “rules of 
thumb” on how to design and lay out 
your PC boards in a professional man- 
ner. 

It is, however, quite difficult to 
“teach” PC board design. There are 
many basic rules and good practices 
to follow but apart from that, PC board 
design is a highly creative and indi- 
vidual process. Many PC board de- 
signers like to think of PC board lay- 
outs as works of art, to be admired for 
their beauty and elegance. “If it looks 
good, it’ll work good” is an old catch 
phrase. 

Let’s have a go, shall we... 


How it used to be done 


Back in the pre-computer CAD days, 
most PC boards were designed and 
laid out by hand using black (or col- 
oured) adhesive tapes and pads on 
clear drafting film. Many hours were 
spent slouched over a fluorescent light 
box, cutting, placing, ripping up and 
routing tracks by hand. Bishop Graph- 
ics, Letraset and even Dalo pens will 
be names that evoke fond or perhaps 
not-so-fond memories. 


Even before that, literally at the 
dawn of the PC board age (which be- 
lieve it or not was only around WWI), 
patterns were laboriously drawn us- 
ing pen and ink. You can imagine 
how popular were the draftsmen (or 
probably draughtsmen in those days!) 
who made a mistake — and even more 
so, the designer who made a mistake 
in the first place and tried to blame it 
on the hapless draftsman! 

Those days are well and truly gone, 
with computer-based PC board design 
having replaced hand layout com- 
pletely in professional electronics and 
largely in hobby electronics. 

Computer-based CAD programs al- 
low the utmost flexibility in board 
design and editing over the traditional 
techniques. What used to take hours 
can now be done in seconds. 


PC board design packages 


There are many PC board design 
packages available on the market, a 
few of which are freeware, shareware 
or limited component full versions. 
Protel is the defacto industry stand- 
ard package in Australia. Profession- 
als use the expensive high-end Win- 
dows-based packages such as Protel 
99SE and DXP. Hobbyists use the ex- 
cellent freeware DOS-based Protel 
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AutoTrax program, which was, once 
upon a time, the high-end package of 
choice in Australia. Confusingly, there 
is now another Windows-based pack- 
age called AutoTrax EDA. This is in 
no way related to the Protel software. 

This article does not focus on the 
use of any one package, so the infor- 
mation can be applied to almost any 
PC board package available. There is, 
however, one distinct exception. Us- 
ing a PC board-only package which 
does not have schematic capability 
greatly limits what you can do. Many 
of the more advanced techniques to 
be described later require access to a 


This is ascreen grab © 
from the DOS-based 
Autotrax PC board 
layout program. It 
doesn’t have all the 
bells and whistles of | 
modern packages 
such as Protel (which | 
in fact evolved from 
Autotrax) but we i 
wouldn’t mind 
betting that there are 
still probably more 
PC boards designed 
using this (now) free- 
ware package than 
any other, at least 
here in Australia. 
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compatible schematic editor program. 
This will be explained when required. 

While you can download many soft- 
ware packages from the ’net, be aware 
that many are not widely used (if used 
at all) in Australia. It’s no good choos- 
ing a package and producing a bril- 
liant PC board if the manufacturer 
you choose cannot handle the file that 
the package generates. 

Similarly, you should never use a 
“paint” or drawing package to knock- 
up a PC board pattern. Invariably, you 
will find it cannot be produced. (Read- 
ers have been known to submit 
projects for publication in SILICON 











www.siliconchip.com.au 





CHIP with a PC board produced in, for 
example, Corel Draw. While it’s a great 
drawing package, most PC board 
manufacturers cannot use any of the 
myriad of file types it produces). 


Standards 


There are industry standards for al- 
most every aspect of PC board design. 
These standards are controlled by the 
former Institute for Interconnecting and 
Packaging Electronic Circuits, who are 
now known simply as the IPC 
(www.ipc.org). There is an IPC stand- 
ard for every aspect of PC board design, 
manufacture, testing and anything else 
that you could ever need. The major 
document that covers PC board design 
is IPC-2221, “Generic Standard on 
Printed Board Design”. This standard 
superseded the old IPC-D-275 stand- 
ard (also Military Std 275) which has 
been used for the last half century. 

Local countries also have their own 
various standards for many aspects of 
PC board design and manufacture but 
by and large, the IPC standards are the 
accepted industry standard around the 
world. 

Printed Circuit Boards are also 
known (some would say, more cor- 
rectly known) as Printed Wiring 
Boards, or simply Printed Boards. But 


OCTOBER 2003 35 





Some advanced software packages even 
have the ability to render a 3D image 
of the board design — also very 


handy for instruction 
manuals or marketing. 


we will settle on the more common 
term PC board for this article. 


The schematic 


Before you even begin to lay out 
your PC board, you MUST have a 
complete and accurate schematic (cir- 
cuit) diagram. 

Many people jump straight into the 
PC board design with nothing more 
than the circuit in their head or 
roughly drawn with no pin numbers 
and without any logical order. If you 
don’t have an accurate schematic then 
your PC board will most likely end up 
a mess and take you twice as long as it 
should. 

“Garbage-in, garbage-out” is an of- 
ten-used quote that applies equally 
well to PC board design. A PC board 
design is a manufactured version of 
your schematic, so it is natural for the 
PC board design to be influenced by 
the original schematic. If your sche- 
matic is neat, logical and clearly laid 
out, then it really does make your PC 
board design job a lot easier. 

Good practice will have signals 
flowing from inputs at the left to out- 
puts on the right. Electrically impor- 
tant sections should be drawn cor- 
rectly, the way the designer would 
like them to be laid out on the PC 
board. Bypass capacitors should be 
put next to the component they are 
meant for. 

Little notes on the schematic that 
aid in the layout are very useful. For 
instance, “this pin requires a guard 
track to signal ground” makes it clear 
to the person laying out the board 
what precautions must be taken. 
Even if it is you who designed the 
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circuit and drew the schematic, notes 
not only remind you when it comes to 
laying out the board but they are also 
useful for people reviewing the de- 
sign. Your schematic really should be 
drawn with the PC board design in 
mind. 


Imperial and metric 


The first thing to know about PC 
board design is what measurement 
units are used, as they can be awfully 
confusing! 

As any long-time PC board designer 
will tell you, you should always use 
imperial units (ie, inches) when de- 
signing PC boards. This isn’t just for 
the sake of nostalgia. The majority of 
electronic components were (and still 
are) manufactured with imperial pin 
spacing. So this is no time to get stub- 
born and refuse to use anything but 
metric units. Metric will make the 
laying out of your board a lot harder, 
messier and may even make it more 
expensive to produce. So if you only 
learnt metric units, then you had bet- 
ter start learning about inches and 
how to convert them. 

An old saying for PC board design 
is “thou shall use thous”. A “thou” is 
1/1000th of an inch, and is univer- 
sally used and recognised by PC board 
designers and manufacturers every- 
where. So start practising speaking in 
terms of “10 thou spacing” and “25 
thou grid”; you'll sound like a profes- 
sional in no time! 

Now that you understand what a 
thou is, we’ll throw another spanner 
in the works with the term “mil” (or 
“mils”). 1 “mil” is the same as 1 thou, 
NOT to be confused with the millime- 


tre (mm) which is often spoken the 
same as “mil”. The term “mil” comes 
from 1 thou being equal to 1 milli- 
inch. 

As a general rule, avoid the use of 
“mil” and stick to “thou”; it’s less 
confusing when trying to explain PC 
board dimensions to those metricated 
non-PC board people. 

Some PC board designers will tell 
you not to use metric (ie, millimetres) 
for ANYTHING to do with a PC board 
design. In the practical world though, 
you'll have to use both imperial inches 
(thous) and the metric millimeter 
(mm). So which units do you use for 
what? As a general rule, use thous for 
tracks, pads, spacings and grids, which 
are most of your basic “design and 
layout” requirements. Only use mm 
for “mechanical and manufacturing” 
requirements like hole sizes and board 
dimensions. 

You will find that most PC board 
manufacturers will follow these basic 
guidelines, when they ask you to pro- 
vide details for a quote to manufac- 
ture your board. Most manufacturers 
use metric size drills, so specifying 
imperial size holes really is counter- 
productive and can be prone to errors. 

Just to confuse the issue even fur- 
ther, there are many components (new 
surface mount parts are an example) 
which have metric pin spacing and 
dimensions. So you'll often have to 
design some component footprints 
using metric grids and pads. Many 
component datasheets also have met- 
ric dimensions even though the lead 
spacing is on an imperial grid. If you 
see a “weird” metric dimension like 
1.27mm in a component, you can be 
pretty sure it actually has a nice round 
imperial equivalent. In this case, 
1.27mm is 50 thou. 

Yes, PC board design can be confus- 
ing! 

So whatever it is you have to do in 
PC board design you’ll need to be- 
come an expert at imperial to metric 
conversion and vice-versa. To make 
your life easier, all the major PC board 
drafting packages have a single “hot 
key” to convert between imperial and 
metric units instantly (“Q” on Protel 
for instance). It will help you greatly 
if you memorise a few key conver- 
sions, like 100 thou (0.1 inch) = 
2.54mm and 200 thou (0.2 inch) = 
5.08mm etc 

Values of 100 thou and above are 
very often expressed in inches instead 
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You can easily check your current 
setup — this one (from Autotrax) 
shows (among other things) that we 
are are using imperial measurement, 
we are working on the bottom layer (a 
single-sided board), our pads are 50 
thou round and our track width is 25 
thou. Any of these defaults can be 
changed at will or edited for specifics. 


of thous. So 0.2 inch is more com- 
monly used than 200 thou. 

1 inch is also commonly known as 
1 “pitch”. So it is common to hear the 
phrase “0.1 inch pitch”, or more sim- 
ply “0.1 pitch” with the inch units 
being assumed. This is often used for 
pin spacing on components such as 
ICs or MKT capacitors. 

100 thou is a basic “reference point” 
for all aspects of PC board design and 
a vast array of common component 
lead spacings are multiples or frac- 
tions of this basic unit. 50 and 200 
thou are the most common. 

Along with the rest of the world, 
the IPC standards have all been 
metricated and only occasionally re- 
fer to imperial units. This hasn’t re- 
ally converted the PC board industry 
though. Old habits die hard and im- 
perial still reigns supreme in many 
areas of practical usage. 


Snap to grid! 

The second major rule of PC board 
design, and the one most often missed 
by beginners, is to lay out your board 
on a fixed grid. 

This is called a “snap grid”, as your 
cursor, components and tracks will 
“snap” into fixed grid positions — not 
just any size grid mind you, but a 
fairly coarse one. 100 thou is a stand- 
ard placement grid for very basic 
through-hole work, with 50 thou be- 
ing a standard for general tracking 
work, like running tracks between 
through-hole pads. 

For even finer work, you may use a 
25-thou snap grid or even lower. Many 
designers will argue over the merits of 
a 20-thou grid vs a 25-thou grid for 
instance. In practice, 25 thou is often 
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more useful as it allows you to go 
exactly half way between 50-thou 
spaced pads. 

Why is a coarse snap grid so impor- 
tant? It’s important because it will 
keep your components ‘neat and sym- 
metrical; aesthetically pleasing, if you 
like. It’s not just for aesthetics though 
— it makes future editing, dragging, 
movement and alignment of your 
tracks, components and blocks of com- 
ponents easier as your layout grows 
in size and complexity. 

A bad and amateurish PC board 
design is instantly recognisable, as 
many of the tracks will not line up 
exactly in the centre of pads. Little 
bits of tracks will be “tacked” on to fill 
in gaps etc. This is the result of not 
using a snap grid effectively. 

Good PC board layout practice 
would involve you starting out with a 
coarse grid like 50 thou and using a 
progressively finer snap grid if your 
design becomes “tight” on space. Drop 
to 25 thou and 10 thou for finer rout- 
ing and placement when needed. This 
will do for 99% of boards. 

Make sure the finer grid you choose 
is a nice even division of your stand- 
ard 100 thou. This means 50, 25, 20, 
10, or 5 thou. Don’t use anything else! 

A good PC board package will have 
hotkeys or programmable macro keys 
to help you switch between different 
snap grid sizes instantly, as you will 
need to do this often. 


Visible grid 

There are two types of grids in a PC 
board drafting package — a snap grid 
as discussed and a “visible” grid. The 
visible grid is an optional on-screen 
grid of solid or dashed lines, or dots. 
This is displayed as a background be- 
hind your design and helps you greatly 





a 


This screen grab from Protel 99 
clearly shows the visible grid 
underneath the board pattern and 
component layout. The grid is set up 
to 25 thou — again, we are working in 
imperial measurement. 


in lining up components and tracks. 
You can have the snap grid and vis- 
ible grid set to different units (metric 
or imperial) and this can be helpful. 
Many designers prefer a 100 thou vis- 
ible grid and rarely vary from that. 

Some programs also have what is 
called an “Electrical” grid. This grid 
is not visible but it makes your cursor 
“snap” onto the centre of electrical 
objects like tracks and pads, when 
your cursor gets close enough. This is 
extremely useful for manual routing, 
editing and moving objects. 

One last type of grid is the “Compo- 
nent” grid. This works the same as the 
snap grid but it’s for component move- 
ment only. This allows you to align 
components up to a different grid. 
Make sure you make it a multiple of 
your Snap grid. 

When you start laying out your first 
board, snap grids can feel a bit 
“funny”, with your cursor only being 
able to be moved in steps, unlike nor- 
mal paint type packages which every- 
one is familiar with. But it’s easy to 
get used to and your PC board designs 
will be one step closer to being neat 
and professional. 


Working from the top 


PC board design is always done 
looking from the top of your board, 
looking down through the various lay- 
ers as if they were transparent. This is 
how all the PC board packages work 
(and how all PC boards are depicted 
in SILICON CHIP). 

The only time you will look at your 
board from the bottom is for assembly 
or checking purposes. This “through 
the board” method means that you 
will have to become skilled at reading 
text, on the bottom layers, as a mirror 
image — get used to it! 


Tracks size & spacing 


There is no recommend ed stand- 
ard for track sizes. What size tracks 
you use will depend on (in order of 
importance) the electrical require- 
ments of the design, the routing space 
and clearance you have available and 
your own preferences. Every design 
will have a different set of electrical 
requirements which can vary between 
tracks on the board. All but basic non- 
critical designs will require a mixture 
of track sizes. As a general rule though, 
the wider the tracks, the better. Wider 
tracks have lower DC resistance and 
therefore higher current capacity, 
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Track Width Reference Table (for 10°C temp rise) 


Current 
(Amps) - 


Width (thou) 
for 10z 





Width (thou) 
for 20z 


Resistance 
milli-ohms/Inch 


Pe ee ee ee 
pe re 











Note: Values are approximate and have been rounded for clarity 


Just like any conductor, tracks on a PC board have a certain resistance which 
must be taken into account when designing a board carrying any significant 
current. 10z board is by far the most used in Australia. 


lower inductance, can be easier and 
cheaper for the manufacturer to etch, 
and are easier to inspect and rework. 

The lower limit of your track width 
will depend on the “track/space” reso- 
lution that your PC board manufac- 
turer can produce. For example, a 
manufacturer may quote a 10/8 track/ 
space figure. This means that tracks 
can be no less than 10 thou wide and 
the spacing between tracks (or pads or 
any part of the copper) can be no less 
than 8 thou. The figures are almost 
always quoted in thous, with track 
width first and then spacing. 

Real world typical figures are 10/10 
and 8/8 for basic boards. The IPC 
standard recommends 4 thou as being 
a lower limit. Once you get to 6 thou 
tracks and below though, you are get- 
ting into the serious (and expensive) 
end of the business and you should be 
consulting your board manufacturer 
first. The lower the track/space fig- 
ure, the greater care the manufacturer 
has to take when aligning and etching 
the board. They will pass this cost on 
to you, so make sure that you don’t go 
any lower than you need to. As a 
guide, with “home made” PC board 
manufacturing processes like laser 
printed transparencies and pre-coated 
photo resist boards, it is possible to 
easily get 10/10 and even 8/8 spacing. 

Just because a manufacturer can 
achieve a certain track/spacing, it is 
no reason to “push the limits” with 
your design. Use as big a track/spac- 
ing as possible unless your design 
parameters call for something smaller. 
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As a start, you may like to use 25 
thou for signal tracks, 50 thou for 
power and ground tracks and 10-15 
thou for going between IC and compo- 
nent pads. Some designers though like 
the “look” of smaller signal tracks like 
10 or 15 thou, while others like all of 
their tracks to be big and “chunky”. 
Good design practice is to keep tracks 
as big as possible and then to change 
to a thinner track only when required 
to meet clearance requirements. 


Necking 


Changing your track from large to 
small and then back to large again is 
known as “necking” or “necking 
down”. This is often required when 
you have to go between IC or compo- 
nent pads. This allows you to have 
nice big low impedance tracks, but 
still have the flexibility to route be- 
tween tight spots. 

In practice, your track width will 
be dictated by the current flowing 
through it and the maximum tempera- 
ture rise you are willing to tolerate. 
Remember that every track will have 
a certain amount of resistance, so the 
track will dissipate heat just like a 
resistor; the wider the track, the lower 
its resistance. The thickness of the 
copper on your PC board will also 
play a part, as will any solder coating 
finish. 

The thickness of the copper on the 
PC board is nominally specified in 
ounces per square foot, with 10z cop- 
per being the most common. You can 
order other thicknesses like 0.50z, 20z 





and 4oz. The thicker copper layers are 
useful for high current, high reliabil- 
ity designs. 

The calculations to figure out a re- 
quired track width based on the cur- 
rent and the maximum temperature 
rise are a little complex. They can also 
be quite inaccurate, as the standard is 
based on a set of non-linear graphs 
based on measured data from around 
half a century ago. These are still re- 
produced in the IPC standard. 

A handy track width calculator pro- 
gram can be found at www.ultracad. 
com/calc.htm, and gives results based 
on the IPC graphs. 

As a rule of thumb, a 10° Celsius 
temperature rise in your track is a 
nice safe limit to design around. A 
handy reference table has been in- 
cluded in this article to give you a list 
of track widths vs current for a 10°C 
rise. The DC resistance in milli-ohms 
per inch is also shown. Of course, the 
wider the track the better, so don’t just 
blindly stick to the table. 


Pads 


Pad sizes, shapes and dimensions 
will depend not only on the compo- 
nent you are using but also the manu- 
facturing process used to assemble 
the board, among other things. There 
are lots of standards and theories be- 
hind pad sizes and layouts and these 
will be explained later. Suffice it to 
say at this stage that your PC board 
package should come with a set of 
basic component libraries that will 
get you started. For all but the sim- 
plest boards though, you’ll have to 
modify these basic components to suit 
your purpose. Over time you will build 
up your own library of components 
suitable for your own requirements. 

There is an important parameter 
known as the pad/hole ratio. This is 
the ratio of the pad size to the compo- 
nent lead hole size in that pad. Each 
manufacturer will have a minimum 
specification for this. As a simple rule 
of thumb, the pad should be at least 
1.8 times the diameter of the hole or at 
least 0.5mm larger. This is to allow for 
alignment tolerances on the drill and 
the artwork on the top and bottom 
layers. This ratio gets more important 
the smaller the pad and hole become, 
and is particularly relevant to vias 
(these will be explained later). 

There are some common practices 
used when it comes to generic com- 
ponent pads. Pads for leaded compo- 
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nents like resistors, capacitors and 
diodes should be round, with around 
70 thou diameter being common. Dual 
In Line (DIL) components like ICs are 
better suited with oval shaped pads 
(60 thou high by 90-100 thou wide is 
common). Pin 1 of the chip is com- 
monly a different pad shape, usually 
rectangular, with the same dimensions 
as the other pins. 

Most surface mount components 
use rectangular pads (with circular 
ends) and the pads should not be any 
wider than the component itself. Sur- 
face tension of the molten solder is an 
issue and if the wrong pads are used, 
surface tension can pull the compo- 
nent off line or even upright. 

Other components that rely on pin 
numbering, like connectors and SIP 
resistor packs, should also follow the 
“rectangular pin 1” rule. 

Octagonal pads are seldom used and 
should generally be avoided. As a gen- 
eral rule, use circular or oval pads 
unless you need to use rectangular. 


Vias 

Vias connect the tracks from one 
side of a double-sided board to an- 
other, by way of a hole in the board. 

On all but cheap and low-end com- 
mercial prototypes, vias are made 
with electrically plated holes, called 
“Plated Through Holes” (PTH). Plated 
through holes allow electrical con- 
nection between different layers on 
your board. 

What is the difference between a 
via and a pad? Practically speaking 
there is no real difference — both are 
electrically plated in the “electroless” 
process but vias are subsequently hid- 
den by the solder mask. So there are 
differences when it comes to PC board 
design packages. Pads and vias are, 
and should be, treated differently. You 
can globally edit them separately and 
do some more advanced things to be 
discussed later. So don’t use a pad in 
place of a via or vice-versa. 

Holes in vias are usually a fair bit 
smaller than component pads, with 
0.5-0.7mm being typical (although 
they should be larger when they need 
to carry substantial current). 

Using a via to connect two layers is 
commonly called “stitching”, as you 
are effectively electrically stitching 
both layers together, like threading a 
needle back and forth through mate- 
rial. Throw the term “stitching” a few 
times into a conversation and you'll 
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The Australian design rules specify minimum spacing between tracks for mains 
wiring (see text); for everything else these figures should be considered 
minimum. “Internal” means tracks inside a multi-layer board, “external” are 
tracks on a single-sided or double-sided board. The < and >3050m means the 
height above sea level at which the PC board will be used. 


really sound like a PC board profes- 
sional! 


Polygons 


“Polygons” are available on many 
PC board packages. A polygon auto- 
matically fills in (or “floods”) a de- 
sired area with copper, which “flows” 
around other pads and tracks. They 
are very useful for laying down ground 
planes. Make sure you place polygons 
after you have placed all of your tacks 
and pads. 

Polygons can either be “solid” fills 
of copper or “hatched” copper tracks 
in a criss-cross fashion. Solid fills are 
much preferred. Hatched fills result 
in much larger file sizes and are no 
longer needed to avoid problems with 
board warpage. 


Track clearances 


Electrical clearances are an impor- 
tant requirement for all boards. Too 
tight a clearance between tracks and 
pads may lead to “hair-line” shorts 
and other etching problems during 
the manufacturing process. These can 
be very hard to find once your board 
is assembled. Once again, don’t “push 
the limits” of your manufacturer un- 
less you have to; stay above their rec- 
ommended minimum spacing, if at 
all possible. 

At least 15 thou is a good clearance 
limit for basic through-hole designs, 
with 10 thou or 8 thou being used for 
more dense surface mount layouts. If 
you go below this, it’s a good idea to 
consult your PC board maker first. 


For 240V mains on PC boards there 
are various legal requirements, and 
you'll need to consult the relevant 
standards if you are doing this sort of 
work. As a rule of thumb, an absolute 
minimum of 8mm (315 thou) spacing 
should be allowed between 240V 
tracks and isolated signal tracks. Good 
design practice would dictate that you 
would have much larger clearances 
than this anyway. 

For non-mains voltages, the IPC 
standard has a set of tables that define 
the clearance required for various 
voltages. A simplified table is shown 
here. The clearance will vary depend- 
ing on whether the tracks are on inter- 
nal layers or the external surface. They 
also vary with the operational height 
of the board above sea level, due to 
the thinning of the atmosphere at high 
altitudes. Conformal coating (a non- 
conductive spray often applied over 
the tracks to resist moisture, corro- 
sion, etc) also improves these figures 
for a given clearance. This is often 
used on military spec PC boards. 

Phew! That’s probably enough to 
take in for one month. Next, we will 
look at component placement and 
design criteria, along with basic rout- 
ing (or tracking), applying those “fin- 
ishing touches” which make the dif- 
ference between an average board and 
a great board — and we’ll also look at 
the differences between single-sided 
boards and double sided (or multi- 
layer) boards. Stay tuned! sc 


* david@alternatezone.com 
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SERVICEMAN'S LOG 


TV servicing is getting complicated 





Now that I am getting to see more modern TVs 
and get acquainted with their hi-tech digital 
circuitry, I am beginning to appreciate the 
simpler TVs of 10 or more years ago. Even base 
models now have extensive digital circuitry 
with protection circuits everywhere. 


Does this mean that the new sets are 
more reliable and cheaper to fix? No, I 
really don’t think so, as it is the new 
high-tech circuits that are now giving 
the most trouble — and they are much 
more difficult to troubleshoot as well. 

The digital circuits normally con- 
sist of surface-mount components on 
PC boards with very fine “spider-web” 
tracks. These boards, which are also 
often double-sided, are easily ruined 
in a corrosive (eg, salt-laden) atmos- 
phere and replacement boards are 
sometimes expensive and difficult to 
obtain. And, of course, the new mod- 
ule often requires reprogramming af- 
ter it has been installed. 

Unfortunately, these boards are 
rarely repairable to component level 
and due to their complexity, can suf- 
fer from a range of unusual intermit- 
tent faults. Furthermore, access to di- 
agnostic software also requires a serv- 
ice manual which often isn’t available 
unless you are a service agent. Simi- 
larly, specialised diagnostic tools are 
often only available to selected agen- 
cies that can afford them. 

Is this really a big step forward? 
Comparing a 34cm or 48cm TV today 
with that of the eighties, there really 
is very little difference in picture and 
sound quality. It is only in the large 
screen sets with multiple options that 
you can better understand the reason 
for their complexity. 

Traditional bread and butter faults 
like flyback transformer failure now 
often lead to multiple chain reactions 
as they ripple back through small sig- 
nal circuits, taking out surface mount- 
ed transistors and diodes — especially 
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in protection circuits. By contrast, in 
the old days, if a flyback transformer 
failed, it would probably just take out 
the line output transistor and the beam 
limiting resistor. 


A few quick jobs 

I recently had a Philips 21PT238A/ 
75R PV4 chassis in for service. In this 
case, the EHT had arced out of its 
insulation and had taken out the ver- 
tical output IC (IC7960, TDA9302H). I 
replaced both parts, using a substitute 
HR8304 for the flyback transformer, 
but the set still wouldn’t start, with 
just the front LED flashing. 

I checked all the diodes (about 10) 
around the flyback transformer to find 
that D6444, D6492 & D6484 were all 
short circuit or leaky. Unfortunately, 
working out what value they were 
was a bit more difficult as I couldn’t 
find a circuit that exactly matched 
this set. 

In the end, I found a combination of 
different circuits that showed that 


Items Covered This Month 


Philips 21PT238A/75R PV4 TV 
set. 

NEC N1426 TV set. 

Akai CT2867AT TV set. 

Sharp DV7988xX TV set. 


Sony KV-S29MH1 TV set. 
Panasonic TC21S10A TV set 
(MX3 chassis). 

@ Philips 21GR6756/74R TV set 
(G110S chassis). 

@ Panasonic TC33AV1 TV set 
(M16M chassis). 





D6444 was a.15V zener diode in series 
with D6447 (also 15V). In fact, 22V 
zeners were originally used in the set 
so I replaced D6444 only with another 
22V zener. D6492 was a 1N4148, while 
D6484 was meant to be a 13V zener 
but the original was a 16V unit and so 
I fitted the same again. 

After setting up the screen control 
and focus, the set was once again per- 
forming properly. 

I also had a very old NEC N1426 
(white plastic cabinet from the late 
1980s). Interestingly, this was one of 
the last NEC-made sets (from Rank 
Arena) using the PWC-2188A chassis. 
Later production models of the N- 
1426A were made by Daewoo (C38N 
chassis) in Korea and the only exter- 
nal difference was the addition of one 
extra control in the front. 

This particular set had low distorted 
sound which I traced down to the bias 
resistor R310 (82kQ) going high. 

By contrast, I have another Philips 
with no sound which I still haven’t 
managed to solve as there is a fault in 
the Digital Sound Enable circuitry and 
I haven’t got as far as getting the exact 
circuit for the control logic! There is 
sound output from the IF circuitry 
and the audio output amplifier and 
speaker works — it’s just the bit in 
between! 

More often than not, these digital 
circuits are intermittent and the fault 
is random. Sometimes, the only clue 
to be had is the error code but even 
that will be lost if the microprocessor 
and/or EEPROM itself is faulty. 


A faulty Akai 


Ihad another Akai CT2867AT come 
in recently with no sync when cold. 
Akai is now pretty much an endan- 
gered species with little or no spare 
parts obtainable anywhere. This was 
a 1996 chassis built 66cm TV. 

Because the fault only showed for 
the first 5-10 minutes or so, I decided 
to wait for it to work and then hit it 
with freezer. IC302 AN5601K seemed 
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to be the most sensitive to this treat- 
ment, so I replaced it. But it wasn’t to 
be — the fault was still there. 

Feeling somewhat annoyed, I per- 
severed and replaced the more obvi- 
ous electrolytic capacitors in the sync 
circuit. I changed C322, C348, C338 & 
C312 without result, before moving 
on to the power supplies where I 
changed C409, C410, C341 & C340. 

However, I still wasn’t getting any- 
where. A check with the CRO showed 
that the video signal and sync pulses 
were arriving at the IC and the volt- 
ages around it were as expected. And 
so I went back to the freezer idea. 

This time, I carefully hit some of 
the components around the IC and 
quickly noticed that C345 was the sen- 
sitive one. Fitting a new 3.3yF 50V 
capacitor fixed the problem. Obvi- 
ously, the first time I used the freezer, 
it had bounced off the IC and hit this 
capacitor, causing me to mistakenly 
think that the IC was the culprit. 


The big Sharp 


A large 33-inch (78cm) “telly” was 
delivered to my workshop by two 
strong young men and my instruc- 
tions were to fix it if it was under 
$300. Mrs Serviceman had fortunately 
steered them directly to my work- 
bench, so no further lifting was re- 
quired. 

The set was a Sharp DV7988X us- 
ing an 8PLP chassis circa 1992 and 
employed a 78cm picture tube. Fortu- 
nately, this was a basic TV without 
many sophisticated digital circuits and 
its fault was that it was dead. 

However, strictly speaking, it wasn’t 
completely dead, with the red standby 
LED coming on. And when it was first 
switched on, it would try to start up, 
with the Green LED coming on and 
then going off. Furthermore, relays 
could be heard clicking inside and 
there was even the rush of EHT but it 
was soon back to “standby”. 

This was the first time I had seen 
this model and, from the symptoms, it 
seemed like a protection circuit was 
preventing it from starting. Interest- 
ingly, there was no sound at all. 

I ordered the service manual and 
while I was waiting for it, I removed 
the chassis and checked it carefully 
for dry joints and other obvious prob- 
lems. The set is essentially built on 
two horizontal PC boards at the bot- 
tom and one vertical board for the 
power supply. As usual, the leads are 
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I CAREFULLY HIT SOME OF 
THE COMPONENTS & QUICKLY 
NomTICED THAT C5345 WAS 
THE SENSITIVE ONE eee 


too short to let you pull the assembly 
out so that you can turn the bottom 
boards over. 

Eventually, the circuit arrived and, 
mainly because I didn’t really know 
where to start, I began by measuring 
the voltages out of the switchmode 
power supply. These were all OK ex- 
cept that there was no -27V rail. This 
could either be due to a problem with 
the source or the load. 

A quick check with a DMM showed 
that the rail measured a short circuit 
to ground. It turned out that one of the 
diodes in D702 (RH-DX0284CEZZ) — 
a double-diode TO-220 package — was 
short circuit. Replacing it completely 
fixed the set and the sound. 

An examination of the circuit re- 
veals that there is a protection circuit 
sensor on this rail. This trips one of 
the three relays and switches the set 
off when there is a fault, which is why 
the set was shutting down. 

A piece of cake, really; I just wish 
that all jobs were like that! 


Another big set 


Another extremely heavy set was 
dropped in with weird intermittent 
symptoms. This was a 1992 Sony KV- 
S29MH1 using a G1 chassis (KIRARA 
BASSO Series). 

This is an overseas (German) deluxe 
model with lots of complex circuitry. 
It arrived with a list of problems to 








No~Prensel 
DON'T HURT MEE wo 


address, ranging from drifting tuning 
to an excessively bright picture. 

Fortunately, I had worked on this 
chassis before and was aware of a few 
of its stock problems. These were 
mostly due to a series of dry joints on 
the IC regulators on half a dozen or so 
modules. 

I went over all these joints and when 
Ihad reassembled it, all the faults had 
been fixed except for the brightness 
problem and a jitter effect on the On 
Screen Display. 

I decided to deal with the bright- 
ness fault first and soon discovered 
that the control voltage from Micro- 
processor Module M was not varying 
when the button on the remote was 
pressed. Instead, it was stuck on 
4.8V. 

Iopened up the Service Mode (press 
DISPLAY, 5, VOLT, POWER on the 
remote control) and checked the sub- 
brightness control (31 SBRT = OD) but 
it also made no difference. I then 
checked the screen control adjust- 
ments (579V) before concluding that 
Microprocessor Module M (A-1306- 
428-A) needed replacing. Unfor- 
tunately, it was no longer available. 

My next option was to replace the 
microprocessor (IC005) itself (M372- 
04M8-A10SP, Part No. 8-759-069-76). 
Fortunately, this was available but re- 
placing it is another story. 

First, the chassis has to be un- 
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L THEN WENT THROUGH THE EW7IRE 


SERVICE MENU OF SO ITEMS... 


plugged and removed. A metal screen 
then has to be unsoldered and removed 
before unsoldering the module itself. 
That done, the large-scale high-den- 
sity microprocessor IC has to be re- 
moved from the double-sided board. 

Before resoldering the module to 
the motherboard, I took the precau- 
tion of removing the two EEPROMS 
and fitting two IC sockets in their 
place. The EEPROMs were then in- 
stalled in the sockets (this was done 
so that they could later be easily re- 
placed, if necessary). Unfortunately, 
when I finally got everything back 
together, the fault remained as before. 

Next, I tried swapping the two iden- 


tical EEPROMS (ST24CO2ABI) and to 
my total surprise, the fault cleared! 
However, I now had a new series of 
problems — some of the tuning menus 
weren’t working. 

The EEPROM (ST24C02ABI) used 
is a very common device so I tried 
another one in the set. This too gave 
the same result as swapping them but 
it also let me establish which of the 
two ICs was the crook one. It was the 
top one — IC002. However, despite 
this being such acommon device, it is 
no longer available from Sony for this 
set (Part No. 8-759-043-86 which, pre- 
sumably, is programmed with this 
chassis’ options). 


‘Silicon Chip Binders 


x Each binder holds up to 12 issues * Heavy board 
covers with 2-tone green vinyl covering * SILICON CHIP 
logo printed in gold-coloured lettering on spine & cover 


Price: $A12.95 plus $A5.50 p&p each (Australia only; not 
available elsewhere). Buy five and get them postage free. 


Just fill in & mail the handy order form in this issue; or 
fax (02) 9979 6503; or ring (02) 9979 5644 & quote 


your credit card number. 
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I then decided that if I couldn’t fix 
this problem with hardware, I would 
try software. In the Service Menu, I 
found I could stop the jittering with 
the OSD by changing item 46 OSDOE 
from a “1” to a “O” (CRT Screen Dis- 
play odd/even inversion default set- 
tings). 

I then went through the entire serv- 
ice menu of 50 items, checking each 
one against its default, checking 
whether it was working and writing 
down its value. The only one still not 
having any effect was item 31 (SBBRT) 
which, though set at OD, varied from 
OO to FF with no effect on the screen. 

I then noticed in the service manual, 
under “Circuit Adjustments”, that 
there were five extra service com- 
mands. Pressing 7 and 0 on the re- 
mote saves all the values and made no 
difference. Similarly, pressing 8 and 0 
sets all user controls to the standard 
state but that still made no difference. 
Pressing 9 and 0 sets the horizontal 
frequency automatically, while 2 and 
0 writes all the 50Hz data to the 60Hz 
data or vice versa (not applicable here). 

Finally, there was 5 and 0 Service 
Data initialisation which had the fol- 
lowing warning: “Be sure not to use 
usually”. Apart from the poor Eng- 
lish, [had no idea how dangerous this 
measurement was but I had scraped 
the bottom of the barrel and had no 
more ideas. 

I tried it and that, as they say, was 
that. Suddenly, everything was per- 
fect and the brightness control worked 
perfectly. I guess somehow — perhaps 
because of a power surge — that the 
data had become corrupted. Resetting 
it fixed the problem. 


The whistling Panasonic 


I had another beast in recently 
which I thought was eminently fix- 
able. It was a Panasonic TC21S10A 
(MX3 chassis) which was dead and 
making a whistling sound. 

I began by checking the line output 
transistor and the main B+ rail for 
shorts. There were none but there was 
no voltage on the B+ rail at switch on. 

From the noise emanating from the 
set, it was obvious that it was under 
stress — probably from a short circuit 
on the secondary. However, it was 
also possible that the switchmode 
power supply was not oscillating 
properly, so lreplaced two small 47uF 
electros — C805 and C825. This had 
the effect of altering the pitch of the 
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ANOTHER EXTREMELY HEAVY 
SET WAS DROPPED IN... 


whistle slightly, so perhaps I was half 
right. 

After spending some time checking 
the main B+ rail, I switched my atten- 
tion to the other voltage rails and soon 
found what I was looking for — D835 
(MA2560) was short circuit. This was 
a 56V zener diode, which meant that 
the output from the power supply must 
have exceeded 56V — probably be- 
cause the two electros I had already 
replaced were faulty. 

Anyway, a new one fixed the prob- 
lem. 


An embarrassing situation 


I had an embarrassing situation last 
week when a well-known elderly cli- 
ent of mine brought in his 1990 Philips 
21GR6756/74R (G110S chassis) with 
the complaint that the set was dead. 

Though an oldie (the set I mean), 


www.siliconchip.com.au 


most faults are well known and rela- 
tively easy to fix. soon found that the 
125mA “micro” fuse (1963) in the sup- 
ply line to the east-west correction 
circuit had “blown”. This fuse often 
goes open circuit for no apparent rea- 
son but I did find a possible cause in 
the form of dry joints on the east-west 
coil. 

Talso upgraded the fuse to 1A (some 
models actually have a link instead of 
this) and then put the set aside to soak 
test. Both the picture and sound were 
excellent. 

Two days later, the customer waltz- 
ed in and picked his set up. Another 
straightforward repair —or soI thought. 

Then, barely two hours later, a some- 
what frazzled client reappeared with 
his “telly”, saying that it had “ lasted 
less than two minutes”! Apparently, 
he had just plugged it in and changed 


channels when he smelt burning, af- 
ter which the set quickly died. 

“Oops”, I thought - “perhaps I 
shouldn’t have uprated that fuse”! 

Anyway, back on the operating ta- 
ble, I found that the fuse was still 
intact but the horizontal output tran- 
sistor (7927, 2SD1577) was now short 
circuit. This indicated that the fly- 
back transformer had gone — was the 
set normally kept in a damp envi- 
ronment, I wondered. 

Ireplaced the transistor and switch- 
ed on carefully. The picture took what 
felt like hours to come on and the set 
was making noises I didn’t like. When 
the picture did eventually come on, 
the raster was intermittently distorted 
in all directions (trapezoidal) and 
though the picture was good, this was 
looking serious. 

I switched off and removed the de- 
flection yoke to reveal what I sus- 
pected — classic shorted turns had be- 
gun to cook and melt. This is unusual 
in Philips TVs except, of course, for 
the old 2BS chassis employing an 
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~ AT THIS STAGE, WX COLLEAGUE 
PERSUADED ME TO CONTINLE THE 
REJUVENATION PROCESS coe 


A51EBS60X picture tube. Hang on — 
that was exactly the tube inside this 
model too! 

Well, regretfully, that is the death 
knell on this set. Not only are these 
yokes not sold separately but every- 
one wants them for their old 2BS sets, 
so there’s not even a chance of obtain- 
ing a secondhand one. 

I had to refund my client who was 


not impressed but that’s life! 


The red Panasonic 


I was nearly caught out with a Pana- 
sonic TC33AV1 M16M chassis, which 
came in with a red-only picture. When 
the service switch was engaged, there 
was a white line and I immediately 
jumped to the (wrong) conclusion that 
this was an electronic drive problem 


from the jungle IC (IC601, TA8719AN). 

However, shorting the cathodes of 
the CRT to ground momentarily while 
watching the screen told an entirely 
different story — the red was intensely 
bright but blue and green were both 
pathetically dull. 

A check with my CRT analyser 
showed that though the cut-offs were 
good, the drive was as low as 0.1mA 
(as opposed to 0.6mA for red). An 
80cm TV set can cost over $1000 to 
replace, so I decided to give it a “tickle” 
with the rejuvenator as there was noth- 
ing to lose. But even with 9V applied 
to the heaters, I couldn’t get any re- 
sponse from the blue and green guns. 

At this stage, my colleague per- 
suaded me to continue the rejuvena- 
tion process while the set was 
switched on. This was pretty scary as 
the EHT is typically 32kV and I was 
expecting a flashover through the CRT 
to my machine. However, because the 
tube was so flat, this didn’t happen 
and with my colleague rapidly switch- 
ing colours, we finally managed to 
“kick-start” the guns into conduction 
and start the rejuvenation process. 

In the end, we managed to get both 
the blue and green guns up to 0.6mA 
emission but ironically the greyscale 
tracking was appalling. The set ended 
up with pink highlights, green mid- 
contrast and blue “low-lights”. Still, 
it was worth a try as the CRT had little 
or no life left in it anyway. sc 
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SILICON CHIP 
Car Projects, Volume 2 


THE PROJECTS: High-Energy Universal Ignition System; High-Energy 
Multispark CDI System; Programmable Ignition Timing Module; Digital 
Speed Alarm & Speedometer; Digital Tachometer With LED Display; 
Digital Voltmeter (12V or 24V); Blocked Filter Alarm; Simple Mixture 
Display For Fuel-Injected Cars; Motorbike Alarm; Headlight Reminder; 
Engine Immobiliser Mk.2; Engine Rev Limiter; 4-Channel UHF Remote 
Control; LED Lighting For Cars; The Booze Buster Breath Tester; Little 
Dynamite Subwoofer; Neon Tube Modulator. 


ON SALE AT SELECTED NEWSAGENTS 


Or order by phoning (02) 9979 5644 & quoting your credit card number; or fax the details to (02) 9979 6503; or mail 
your order with cheque or credit card details to Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097. 


ELECTRONIK~ 
PROJECTS. 
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Mail order prices: 
Aust: $14.95 (incl. GST & P&P) 
NZ/Asia Pacific: $18.00 via airmail 
Rest of World: $21.50 via airmail 


www.siliconchip.com.au 
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Melcom 8 Sector Alarm Panel 
with Built-In Dialler 


A fantastic new panel from Melcom, with a host of features and a 
telephone dialler. It allows up to 12 arm/disarm codes, 
programmable for partial or complete disarming. Up to 6 keypads 
can be used, it can be programmed via a PC (with optional software 
and cable), and has provisions for an optional relay board which 
allows 6 switched outputs which can be operated via the keypad or 
touch tone telephone. See our website for a full list of great 
features and specifications. 
Extra Keypad 

Cat. LA-5424 $199.50 
Optional Relay Board 
Cat. LA-5427 $49.50 


PC Programming 
Software and Cable cat. La-5423 $59.95 


Melcom 8 Sector Alarm Kit with Dialler 


Compare the price of this full kit with others on the market with similar features, 
and you will be impressed. Do it yourself and save a fortune! 

Kit Includes: 

¢1 x Melcom 8 Sector Panel with Dialler 
¢1 x LCD Keypad 3 x Proton Quad PIR’s 
©1 x 7Ah Back Up Battery 

©1 x Plug Pack 3 Wire Power Supply 








RyA\ ES 
$153.35 on 





*1 x Strobe Light individual parts GE-4000 
¢1 x Indoor Siren prices — 
©2 x Reed/Magnet Assemblies 

ceria 


*1 x Siren Cover/Outdoor Siren Speaker 

100m Roll 6 Core Austel Approved Cable 
©1 x 30m Roll 2 Core Cable 
°4 x Deterrent Stickers 
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TORQUE THAT COULD BREAK YOUR WRIST! A remarkable surplus-stock buy! 


We were recently contacted by a manufacturer of electric gate closers. Like their gates, they were closing. They had a 
modest number of motor/gearbox sets that operated the gate mechanisms which they clearly no longer had a need for. 


THE MOTOR: 


The motor is a 14.4 Volt (nominal 12V) unit made by Johnson Electric model HC683xLLG, 500W max. It is 36mm diameter, 
draws a considerable 35.5 Amps at 9900RPM showing a torque of 238 m-Nm. It is fitted with a brass pinion gear. The motor 
has internal fan cooling as well, and then it goes through a sun-gear reduction gearbox. x 


THE GEARBOX: 


This comes mounted to the motor. It provides 30-1 stepdown (with a x30 multiplication in torque, of course). The output shaft is, in 
fact, capable of taking a Jacobs-type chuck. The shaft is threaded 3/8" UNF. Two x 3/8" UNF Hex nuts are included. The shaft also has an 
internal hole which is 5mm metric, left hand thread. The gearbox also includes a torque clutch. Now here's the interesting bit. The clutch 
consists of a detent plate which retains a set of steel balls restricted by a spring. The spring pressure dictates the ‘give’ at a particular 
torque setting. We provide a drawing of a suitable spacer you can make to program the clutch to only slip at the highest load before 


stressing the gearbox. 
You can buy a cheap 9.6V cordless drill these days for about $30. 


It will include a motor, gearbox and some low-spec Ni-Cads. It's not a bad way of getting hold of a fairly torquey motor 
setup. Or you can get this for $19.95 and get: ‘Enough torque to almost break your wrist. *Full manufacturers data. 


A far more powerful motor/gearbox than a cheap drill. 


This setup is ideal for robotic experimenters, or anyone who needs a compact torquey power source. 
When we say quantities are limited, we mean it. Thousands of customers in the past have missed 


our special deals because of limited stock. So you have been told. 


Remember also that while you may not need one of these things today, you will at some time in your 


future. 
Buy it NOW, it won't be available when you actually need it. 


Freecall ror ovders| BOO) O22 888 
www. 
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SOMHz Frequency Meter Kit 
Ref: Silicon Chip 
October 2003. 
Testing far 
beyond the 
reach of 
most 
multimeters, 
and into the 
realm of an 
expensive 
Oscilloscope. It 
features autoranging, a large 8 digit LCD 
readout, and is very accurate. Kit supplied with 
PCB, case, silk-screened laser cut front panel, 
LCD, pre-programmed PCB micro, and all 
electronic components. 
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128MB USB Flash Disk with MP3 Player 
eUSB Flash Disk doubles as an MP3 player. 

eStores up to 2 hrs of MP3 music. 

©No PC software required (drivers are included for Win 98/SE) 
eUses 1 x AAA battery (supplied) 

Tiny size, measures just 76 x 37 x 16mm. 
eincludes lanyard & earphones 
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NEW STORE 
OPENING 
Unit 2/3255 Logan Rd., 
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Ph: (07) 3841 4888 
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Maximum purchase 
of 10 per customer 
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The unit comes with data, including speed, 
efficiency, current draw curves, two shaft nuts 
and other info. Note: We recommend that you 
power this unit from a battery bank supply due 
to high start-up current. 
Dimensions L.O.A. 135 x 48 Dia (max). 
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GREAT NEW CAR ACCESSORIES!!! 


Rear View Mirror with Voice Recorder Rear View Mirror with Voice Recorder, Hands-Free 
and Hands-Free Phone Kit Phone Kit and Reversing Sensor 


i aly alien ota DOIITOE ne Coonan pet ath ail Boasting the same great features as the rear view mirror to 
centre. Our unique clip-on mirror has a built-in digital voice the left, with the addition of integrated parking sensors and distance display. Just install 


iti te Beri sei et _— is built the mirror and the parking transducers. You will then have a four sensor parking monitor, 
in so the phone sound can be played through the speaker or via which warns you of any objects behind your 


pie Ni See website for full details. car, and even tells you how far away they are. 
See website for full details. 
°Power cable length 3M : : Specifications: 
Phone cable 1.2M : pecincalens: 
‘ ¢Mirror width 270mm 
ws Power cable length 3M 

#Phone cable 1.2M 

e4 x Parking transducers 

included 

Transducer cable length 1.5M 


2 and 4 Door Power Locking Kits for Cars 


Add that touch of luxury to your car with these low cost central 
locking kits. They can be wired to car alarms with a negative ' 
triggering locking output, or used with our LR-8831 remote Car Washer Nozzle Set 
controller for remote locking. Both kits include lock motors, with Tri-Colour LED's 

control relay, hardware, and wiring loom. 


eAdoor kitehown Dress up your car with these chrome-finished 


windscreen washer nozzles with built-in tri- 
colour flashing LED's. Simply screw in-place of 
old washer nozzles, they make a great deterrent 
when used with 

a car alarm. 


Hold the boot lid of your car down 
safely while carrying oversized 
loads. The unit incorporates a 

“at strong retractable cable with metal i 
ee ‘ carabineers which clip on and hold 

2 Door Kit 4 Door Kit NEW ; the boot lid down. Also features a 
Includes 1 master & Includes 1 master and ; i j 3 retractable box cutting knife, and LED 
1 slave actuator. 3 slave actuators. flashers. See website for details. 


Sat WARNING: Illegal touse Cat. Pp at 
LR-8810_ LR whilst vehicle isin (LA"509% WD stisti00 


1.3 Mega Pixel Digital Camera 300k Pixel Mini Digital Camera 100k Pixel Mini Digital Camera 
2 Measures just 65 x 53 x 21mm Measures just 60 x 43 x 17mm 

Weighs just 41grams ©352 x 288 max resolution 

640 x 480 max resolution eUSB Connection 

USB Connection 


Our highest resolution digital 
camera yet! It stores up to 26 
great photos in high-quality 
mode and 104 in standard 
resolution mode. It features a 
4-layer glass lens for greater 
image quality and a fixed focus 
for easy operation. The camera 
is simple to use, and is small 
enough to easily slip into your 
pocket or purse. See our 
website for full details. 
Measures 74 x 70 x 28mm. 
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ie Bug Trap Animated Singing Birds gam 
Anti-Fogging Shaving NEW A safe and hygienic method Alarm Clock i 
Mirror with Clock of controlling irritating The digital clock can also be set to 


















insects. It works by 
attracting the insects 
with two UV lights 
then sucks them 
through its super 
quiet fan. Once 
trapped, insects 


sound on the hour, every hour. 
It's actually quite smart as you 
can also set it to sound whenever «/ 
someone passes 
by. These birds in 
do more than just 
chirp, they actually 


This anti-fog mirror doesn't get steamed up and 
has a digital clock 
to keep track of 

the time. It has in- 
built LEDs for extra 
light and is supplied | 
with suction cup, 


f 


screen hook and dehydrate and die. move, with 
hanger cord. Dead insects are animated beak 
Requires 3 x AA disposed of by and tail. 
batteries (not sliding out the Measures: 
supplied). removable tray. 122(L) x 113(H) 
See our website for x 52(D)mm. 


details. 
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oXitss A *Measures 360 x 330 x 185mm. New ) 
XC-0245 
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Happy Halloween 2. "@ 
Scare your guests at P45) 
NEV 
Halloween or your next = 
TT October 31st party. When someone reaches 
Novelty Attack Bat into the bow! the witch snaps 
at them with her broom, and 
glares with evil red eyes, while 
letting out a blood curdling 
shriek and cackling 
away at you. Requires 
3 x 'AA' batteries. 


~ Cat. 
Fog Machine 
When a sound is made nearby, the bat quickly We have all seen fog machines 
drops down the string then climbs back up, in operation and know how 
flapping its wings and flashing its eyes, to wait dramatic their effects can 
for the next victim. Wingspan 420mm. be. It produces clouds of 
Requires 2 x AA batteries available separately. white fog on demand with 


NEw ] 
Cat. . 

GT-3050 its remote control switch. 

see When used in conjunction 


Flectr in t (EL - ; . with mirror balls and other 
ee Shocking Skill Tester party toting, beaut 
“y g Test your skill, but beware; if you ase can be —— ,_- 
fail you will receive a mild electric omestic use only. 


¢Great Halloween novelty 
1L Fog Juice 


eMulti zone lighting effects er 
Cat. AF-1212 $9.95 DUE LATE 


*Really scary theme 
2 
AF-1210 





Animated Grim Reaper 
with Sound Effects 


Scare anyone who dares come near 
the Grim Reaper. The sensor sets 
ofaghoulish scream 
while the skulls eyes 
glow red, and just 
when you think 

it's all over, the 

skull jumps out at 
you! A perfect gag for all 
those trick-or-treaters. 

Requires 3 x 'AA' batteries 
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shock. Move the 
tester around 
the face but 
















Scream Mask Badge 














Cat. GG-2110 don't touch 

=} the sides. : 

Heinne 4 Electric Shock Roulette 

Ce - : Bad Play Russian Roulette without the life threatening 
emetery Ba ge hazards! Place your finger on the roulette 

Cat. GG-2114 


machine and spin. Someone will receive 
~eme a mild electric shock. 
Up to four players. 


Al ge VV 
~ Cat. 
GH-1092 


Musical Bathtub Novelty <> IR Remote Control Jammer 
Your heart will go Sha-la-la-la-la as you sing ae 9 

along with these animated characters i 
enjoying a vigorous bathtub romp. Great 
fun for the older members of the family and 
sure to put a smile on everyone's face. 
Requires 3 x AA batteries available 


separately. Cx sa 3 
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Farting Salt and eset Shakers 
Entertain or 
embarrass your 
friends with these 
salt and pepper 
shakers. They 
make a fart 
sound when they 


Happy Halloween Badge 
Cat. GG-2116 







Strike back at the annoying family member who dominates the 
living room remote control. 

eJams TV, Hi-Fi and Video infra- red remote control signals and 
stops them from working. i 
Batteries included 
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*Remote control not included 
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Hand Held Electronic Remote Control Fart 
Farting Keychain Machine 
Simply push the 
button, to let off a 
great farting sound. A 
must for every 
practical joker. 
Batteries supplied. 





G8 


Simply hide the 
box near your 
intended victim, 
and activate it 
from a distance 
with the remote 
control. Not only 
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are tipped upside Ne W will they be 

down. New ) embarrassed, 
they won't even 
know who is 
responsible! 





~ Cat. 
GH-1088 
Cat. 
er crite SOS 
GH-1080 orr1082 
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igep High Power Rechargeable Halogen Spotlights Oscillating Message Board 
” This futuristic unit displays 

a message, time or = 4 
date, without a Gl at id es “aS . 
solid display. It uses 
a fast oscillating arm 
with LED's, which 
appear to show the 
message in thin air! 
It stands approx. 
20cm tall. Supplied 
with mains 
plugpack. 


5 A/ 





These are the brightest halogen spotlights we have ever 
seen. Great for fishing, camping, 4WD'ing, these lights will be 
seen for kilometres! Words cannot describe just how bright 
these spotlights are, so drop into your local store for a look! 
YOU WILL NEED SUNSCREEN FOR THESE BABIES! 


1,000,000 Candlepower 
Features an internal 6V 4Ah SLA 
battery, mains and car charger. 
100mm diameter lens. 


2,000,000 ee 

Features an internal 6V 4Ah SLA 

battery, mains and car charger. 

130mm diameter lens. sti, 
3,500,000 Candlepower 

Features TWO internal 6V 4Ah SLA 

batteries, mains and car charger, and a 

huge 170mm diameter lens! This stition BOO 

spotlight will be seen for kilometres! st. 3304 


Small Scrolling Message Board 12 Character LED Message 12 Character LED Message 





— 









ELECT RUN AS 
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fee Display up to a 60 character Board Medium Size Board Large Size 
mem message for your family or , = t 
2 friends, or mount this unit 
E3 as a shop display drawing Great asa JAYCAR ELECT = 
‘ attention to customers. permanent Pe me siagacti * —~ 1 
meme Displays 4 characters at information display our display board 
meee once, scrolling through the for your business or range, thasiit 
™ message. = ; shop window. Enter a offers the best 
meee Requires 3 x AA‘ batteries. message up to 60 en te 
7 Display size: 110 x 50mm. characters long with running LED 
fc the full keypad built in, display unit. Up to 
oe or display one of the 26 stored messages. It can 60 character messages or time and date can be 
ap) also display the time and date. ape displayed. Entering messages is easy with the built in 
Zz Display size: 365 x 47mm. ‘ keypad. See our website for details. 
Pe aro See our website for details. Display size: 670 x 70mm. ar 
IB XC-0190 $595 
aa Bathroom Scales with Body in Gisinloos Staal 
=a Fat Analysis eee eee See 
ca Kitchen Scales 
pe These scales will calculate the ‘ Excellent quality Stainless Steel kitchen 
5 amount of body fat you are carrying. They can be scales. They feature a resolution of 2g up to 
Ne calibrated for use by up to 8 different people. It 2kg vito power off, tare function, and are 
fey uses “bio-impedance-analysis" technology to supplied withian 800ml measuring bowl 
aa measure the body fat ratio. , , 





Digital Watch with Pulse 3Kg Digital Nutrition Scales / » 
and Calorie Count ‘sal Ideal for those who need to monitor their food pe! 
Keep track of your pulse rate and Fi intake or are watching their weight, these kitchen 
energy consumption with this easy-to- scales double as a nutrition calculator for over 470 
use digital watch. Features also common food items. They measure calories, 


include an alarm and a stopwatch with kilojoules, cholesterol, protein, fat, carbohydrates 
split time function. 2 x LR44 batteries and glycaemic index. ny 
y ‘(a 


included. Ne 
Cat. . 
on 7500 | 9S 


onal ns once Digital Pedometer with 
aromatherapy fragrances are heated with a FM Radio NEW ) 
candle which can be messy, inconvenient, and Not only will this little wonder tell you 
possibly dangerous. This fully approved unit how far you have walked, it can also tell 
features a small 240V (25 Watt) lamp. The lamp you how many steps it took and how 

not only heats the oil but is a small attractive many calories you consumed doing it. The 
unit in itself. When not producing aromas, it can pedometer has an integrated belt clip and 
operate as a small table or bedside lamp. an FM radio. 


Supplied with 3 fragrances, Lavender, 
é Cat. 
NE se XC-0264 









Lemongrass, and Sandalwood. at. 
Measures 115 x 115x 110mm GH-1045 


r.\Y/ or.) @ seca For over] BOO O22 BBE 
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2.4 GHz Wireless AV Sender 





Share your Audio/Video signals all NEW 
over the house without the hassle er 


of running cables, and degrading signal quality. 
Additional receivers are available separately to allow 
multiple viewing locations from the one source. 


Cat. 
AR-1832 


Extra Receiver 














| Mini Wireless CMOS Colour 
Camera with Audio 


Highly covert or mobile surveillance is now very 





WE 


NEW WIRELESS TECHNOLOGY FROM JAYCAR 


2.4 GHz Wireless AV Sender 
with IR Remote Control Extender 





Similar in design to the AR-1832 
(left), with the addition of an 


Infrared remote control extender. 
This allows you to control the DVD, Cable TV, or 


VCR from the remote viewing location. 
~ Cat. NEV 
AR-1830 ES 
~ Cat 
ARTES 





Extra Receiver with IR Extender 









2.4 GHz Wireless CMOS 
Colour Camera with Audio 







2.4 GHz Wireless AV Sender 


Modules GD 


These modules are identical 
to the transmitter 
/ receiver 
modules used 
in our AR-1832 
Wireless AV 
Sender. 

They are supplied in a metal case, with pin-outs and 
data sheets. They only require 5VDC, a few simple 
components, and associated panel hardware (if 
required) to get them up and running. The transmitter 
and receiver modules are sold individually for greater 
flexibility. 

Transmitter Module Receiver Module 


Cat. Cat. 
QC-3590 QC-3592 
















accessible with the use of this 2.4 GHz camera/receiver 
package. Monitor remote locations up to around 100m 
with video and audio capture. The camera can be 
plugged into mains power with the included plugpack 


Simple, high quality surveillance with night vision has never 
been easier to install and operate. It features 12 powerful IR 
LED's, for excellent ‘night vision’ capabilities. It is housed in a 
rugged metal case, and can be powered from a plugpack, or 9V 










or with the 5 volt battery attachment, also included. 
Actual camera size is a tiny 22mm x 22mm. 
See Website for 

details and specs. 





Cat. 
QC-3270 eo 





CCD SURVEILLANCE CAMERA SALE!!! 


B&W Pinhole in Metal Case with Audio 














See website for details. 








B&W in Metal Case with Audio 





battery. Transmission distance up to 100m. 
Actual camera size is 43mm dia. 








a 


Limited Stock on some models. 
See our Website for individual details. 


B&W Pro Style 











SENSOR INSIDE SENSOR INSIDE SENSOR INSIDE 
°380 TV Line Res. °400 TV Line Res. oar rps Riss: 
90° Lens Angle ©92° Lens Angle 2 NIU 

eRequires lens 
Cat, 
B&W Dome Style with IR Colour Pro Style Colour Dome Style with IR 
GREAT ENTRY LEVEL 
Panasonic PROFESSIONAL SONY. 
SENSOR INSIDE COLOUR CAMERA SENSOR INSIDE 
: ©330:TV Line Res. : 

©380 TV Line Res. °2.0 Min Lux #380 TV Line Res. 


©92° Lens Angle 








Requires lens 








¢70° Lens Angle 








Colour Weatherproof with IR 


SONY. 
SENSOR INSIDE 


#380 TV Line Res. 
¢80° Lens Angle 





Freecall ror orders| BOO) O22 888 


WWW. 





Flickerless Colour Pro Style with Auto 
Iris Control, IR Capability 
and Audio 
°420 TV Line Res. 
©1.0 Min Lux 

(0 with IR Lens) 
Requires lens 








ay 





<GOMT.au 





High Res Colour Pro Style with Auto 
Iris Control and 
Gen-Lock Function 
480 TV Line Res. 


©2.0 Min Lux 
Requires lens 


SONY. 
SENSOR INSIDE 





Cat. 
QC-3312 
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"DISCONTINUED BOOK SELLOUT! BEM ICBO Double 8" Speaker Kit ED 





















Limited qty available. All stock not available in all stores. Call first to check availability. This brand new speaker kit includes 2 fabulous Vifa 8" 
op Cat Ne pes cp i a oe oo pave Woofers and a Vifa D26 tweeter. The woofers include 300z 
ullock on Boxes : : : ; i i 
By 241420 Testing Speakers $79.95 $59.95 $20.00 i cme nea ie carpe esr gal 
BA1430 Sound Studio Construction on’a Budget $49.95 $39.95 $10.00 poy PP Bo ee ele aS gn eeunn 
Pa §6BA1440 _ Loudspeakers for Musicians $24.75 $19.75 $5.00 basket. The tweeter is a high power Vifa D26 which provides 
BB7010 30 Simple IC Terminal Block Projects $15.95 $11.95 $4.00 accurate response and high performance. The crossovers are 
we paties Bok pole Rca wale Ee Bok ao pre-built. This kit is based on the ever popular JV60 kit, which 
ntro to Robotics with Lego Mindstorms : : : 
BB7305 Electronic Hobbyist Data Book $14.50 $11.50 $3.00 Wwe-Suid Fo amuniber of years, ahd auspertormad speakers 
; costing twice the price and more. Power handling is 
BC6005 = Giant Data Wall Chart $7.95 $5.95 $2.00 : ; hale ; 
BM2473 303 Circuits $31.95 $24.95 $7.00 100WRMS, and impedance is 4 ohms. Limited quantities 
CC BM2474 304 Circuits $31.95 $24.95 $7.00 available, so be quick to avoid disappointment. 
BM2475 305 Circuits $34.95 $27.95 $7.00 "_.generous power handling and quite good 
[— BM2476 306 Circuits $29.95 $23.95 $6.00 efficiency so they can really deliver a punch..." 
BM2487 VCR Servicing $27.95 $22.95 $5.00 See Silicon Chip October for their full review. 
Cy BM2493 22 Projects Ueing LM3909 $6.50 $4.50 $2.00 : ae - 
BM2495_— Alarm Circuits Manual $23.95 $18.95 $5.00 Speaker Kit - Pair 
Lu amy —_ _ —_ re Narre — —— cons eas Includes 4 woofers, 2 tweeters, 2 crossovers with 
ata omparison ladies ‘ R f j i 
BM} 314586 Japanese Transistor Data and Tables $29.95 $23.95 $6.00 i sigan ste 
Li] 











BS1500 Easy PIC'n Beginners Guide to PIC Micro $85.00 ‘$65.00 $20.00 parte mmerendaniest . a : 
BT1334 Secrets of RF Design $79.95 $59.95 $20.00 tapping screws for mounting 

gt and crossovers. 
Personal PA Systems Compact System oxstso 
Designed to be worn around the waist, Supplied with a vai -. 
the self contained amplifier will help you QV battery for power. 
make yourself heard over a crowd or 
any background noise. Both systems 
are surprisingly loud for their size, and 
are great for small PA applications such 
as in-store demonstrations, tour guides 
and lecturers etc. A sensitive 
microphone is included and is attached 
to a small ear hook gooseneck that 
allows ‘hands free’ operation. 







Cabinets — Pair 
These are fully built with a . 


a eS 
* * 
light wood grain finish. 5 
Grills supplied with 
speaker cloth mounted. 
You simply solder the x 
e,e 





























crossover wires and 
screw the speakers in. 


Deluxe Rechargeable 
System 

Supplied with charger, requires 
6 x AA rechargeable batteries. 


tat BUY THE WHOLE 
mrisose| 99900 KIT TOGETHER 











































Surveillance System 
The 'Plug 'N View' do-it-yourself surveillance 
system is designed for quick and easy 
installation, yet can be used to develop very 
sophisticated video monitoring systems. The 
range consists of a series of cameras, monitors 
and switchers that simply plug together to form 
customised surveillance solutions. All cameras 
in the range use a Single cable to carry power, 
video, audio and PIR signals (where applicable) 
to simplify installation and operation. But don't 
be fooled by the simplicity, the Plug 'N View 
system delivers excellent performance. 


Locerreer 


OVER 5,500 PRODUCTS IN STORE J AN ¥ & 1X [R 






See in store for our Plug ‘N 
View surveillance brochure. 









6 Core Alarm Cable — ACA AV-GAD Passive Infrared 


Low Cost Dummy Camera with 


Approved — 30m Roll Detector ” Motion Detector 
Austel approved alarm cable. For use in alarms This is a top-of-the-line eras F Rist 7 

with diallers. 6 x 7/0.2 flexible stranded PIR that is one of the i re iabie ier 
conductors in tough outer sheath. best we have sold. It Y 


looks and acts the part. 

It has a light dependant 

resistor detecting 

/ movement (changes in 

7 } ambient light) causing it to 

performance in warm | Si thet . 

temperatures, and | ais giving theumpression 
! : of active security 

reduce false alarms in ; monitoring, 


cold temperatures. See se 


F F Cat. 
our website for details. PA ussis A 


YEW TEU aN... 800 022 888 
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NE i? features automatic 
temperature 

compensation to 

increase catch 














Handheld Metal Detector umm XVGA Monitor 


Security is a high priority in todays world, Connecting Cables 3 Pin XLR Type Plug to 
and this handheld metal detector is an ideal aid. It is D15HD Male to D15HD Male. 3 Pin XLR Type Socket 
compact, lightweight, and beeps whenever the em 

sensor passes over a metal object. It is 400mm Cat 


long with a 140mm ‘sensor area’. waa | 957 









F Plug to TV Coaxial Plug 
4P/6P/8P/ 10P Rev : RG-59U Coaxial ia all 








— 


Modular Crimp Tool a 


, —= { 
Cat. 
This great tool will cut, strip, and crimp flat telephone WV- woites Ee 


cable, or Cat5e type cable also. Constructed from 





Heavy Duty Wire high quality carbon steel, it features interchangeable Ferrite RF Coil Former Pack 
Stripper/Cutter/Crimper des-endietgonomie design. It also has a brace to lock This pack tduden 0 PC New") ary 





Designed for easy wire stripping. The Alloy steel S mount coil former, F16 
jaws can strip all types of wire from AWG 10-24. It Ferrite slug, and a PC 
incorporates a precision cutting blade for easy wire ry mount RF screening case. 
cutting, and quality crimping jaws for insulated See website for details. 


crimp terminals. fea aceooes — 
: 7EW ea Cat. 
NEW J LF , 


4/3A and 4/5A Ni-MH Battery Pack Replacement Cells 

Used in many rechargeable battery packs for a large range of 4 <3 1.2V 2000mAh 
products. These include radio control cars, boats, and portable 
appliances such as drills, electric toothbrushes etc. ty 


~ Cat. 
| | : : | = co 
t. 
aie —\ { 


TEST EQUIPMENT SALE! 


See website for individual specifications. 
Digital Clamp-On Dwell Tacho 
Automotive DMM 





















































Tachometer Dwell angle 
eLarge LCD readout °15A DC 
Up to 8 cylinders eRPM and 
¢Data hold resistance 
Was $78.95 


Was $49.95 


se Kk V/ e JdOLS NI SLONGOdd OOS S dAA0 


f 
rt 


Industrial quality on a hobby 
budget! Small hobby lathes are not new, they 
have been European made and very expensive, or have 
welded frames and are flimsy. This fantastic unit has a FULL cast iron bed, frame 
and headstock assembly, just like industrial lathes. It bristles with safety features 
including a plastic chuck cover which must be down for the machine to operate. 
This prevents you from starting the lathe with the chuck-key in! We have not seen 
a product of this quality at this price. The cutting tools, drill chuck and live 
centre are all usually sold extra, costing up to $150 more, but are 
included in the price!!! eat. 
See our website for full features and specifications. TL-4000 


> 
— 


L. 
{ 










Auto-Ranging 
RS-232 DMM 
eDuty Cycle 
eFrequency 
©4000 Count 
Was $169.95 









True RMS 
Auto-Ranging DMM 
*Relative 
measurement 

40 Ohm resistance 
Capacitance 

Was $89.95 


al 


Gat. 
QM-1536 














The lathe is not on display at all stores 
but is usually in stock. Mail order / Techstore 
customers, get a quote for road ae 














Soto oo ta 


Optional E Extra Toate 2| 
Floor Stand Teds: 
Replacement Parts Available: 2 
All of these parts are already included in the deal oan 
5 PIECE CUTTER SET. Cat TL-4004 $29.95 Over 5000 products. 
TAILSTOCK CHUCK & SHANK Cat TL-4006 $34.95 F a ae 
ROLLING CENTRE Cat TL-4008 $32.95 Over 3315 pages of semiconductor data. a aver 


, HEADSTOCK CENTRE Cat TL-4010 $ 9.95 Printable order forms. 
That's $107.80 Application notes & primers. Only $2.50! : 


worth of parts 
Eligcrere Mire itre(-te 
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AC/DC Current Clamp Koen 
























































Meter Kit for DMM'’s 


Ref: Silicon Chip September 
2003. 
A great low cost 
alternative to 
expensive current 
clamp meters. It 
uses a simple hall 
effect sensor, and 
iron ring core setup, 
and connects to your 
digital multimeter. It will measure AC and DC 
current, and has a calibration dial to allow for 
any magnetising of the core. Much cheaper 
than pre-built units. Kit supplied with PCB, 
clamp, case, silkscreened front panel and all 
electronic components. —éqt 1e=y 
KC-5368 


PC Infrared Remote Control Inte 









ELECT AON LCS 


Ref: Silicon Chip August 2003. 
In conjunction with free Windows remote control 
software, it can be used to drive a popular DVD 
player (Win-DVD 4 or 5) and MP3 player 
(Winamp 3). These are not the only possible 
uses. If you are a keen programmer, it can gi 
be configured to control just about any 
Windows application. Kit supplied with 
PCB and all electronic components. 








YOUR LOCAL JAYCAR STORE 


Bankstown _*Ph (02) 9709 2822 
Bondi Junction *Ph (02) 9369 3899 
Brookvale *Ph (02) 9905 4130 


Telephone 


Campbelltown *Ph (02) 4620 7155 | eDial a 
Erina *Ph (02) 4365 3433 

Newcastle «Ph (02) 4965 3799 iia poe by 
Parramatta *Ph (02) 9683 3377 | © 

Penrith *Ph (02) 4721 8337 | Via modem 
Silverwater  *Ph (02) 9741 8557 | °Can be triggered 
aie eal 
Sydney City ° tact 
Wollongong *Ph (02) 4226 7089 | “on 


eEasily programm 
PC 


OVER 5,500 PRODUCTS IN STORE S| A nd Ge AN [3 


Coburg *Ph (03) 9384 1811 

Frankston *Ph (03) 9781 4100 

Geelong *Ph (03) 5221 5800 | Was $65.00 
Melbourne = *Ph (03) 9663 2030 

Ringwood Ph (03) 9870 9053 

Springvale *Ph (03) 9547 1022 

O 

Aspley *Ph (07) 3863 0099 


Brisbane - Woolloongabba 

*Ph (07) 3393 0777 
Gold Coast - Mermaid Beach 

Ph (07) 5526 6722 
Townsville *Ph (07) 4772 5022 
Underwood _*Ph (07) 3841 4888 
AUSTRALIAN CAPITAL TERRITORY 


Ref Silicon Chip 
May 2003 





Canberra *Ph (02) 6239 1801 | and tone control 
eAdjustable 
Hobart *Ph (03) 6231 5877 | distortion and a 
SOUTH AUSTRALIA : 
Adelaide *Ph (08) 8231 7355 | OYPass switch 


WESTERN AUSTRALIA 
Perth Ph (08) 9328 8252 


Newmarket - Auckland 

Ph (09) 377 6421 
Glenfield - Auckland 

*Ph (09) 444 4628 
Wellington °Ph (04) 801 9005 
Christchurch *Ph (03) 379 1662 
Freecall OrdersePh 0800 452 9227 


electronic 
components. 


Was $59.95 





avcar 
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eAdjustable level | 


Kit includes case, 
silk screened front 
panel, PCB and all 


eBattery not supplied. 


al 





This great little 
programmer can be 
battery powered! It 
features a portable, robust 
design, and has provisions 
for In Circuit Serial 
Programming (ICSP) for 
micros which support this 
programming feature. This 


avoids the need to unplug § 


a PIC from it's circuit to 


make and test changes to 


the code. It simply 


connects to your PC's serial port. Kit supplied with 
PCB, and all electronic components. ZIF socket, 


serial cable and battery 
not supplied. 


rface Kit for 


PC Based MP9 and DVD Players 









Oo 


Dialler for 


Burglar Alarms Kit 
Refer SC April 2003 


ed via 


ePrimary and secondary telephone number storage 





Guitar Overdrive / Distortion Kit 


sy 


Serial PIC Programmer Kit 
Ref: Silicon Chip September 2003. 






WWW. 


Auto Power-Up Kit 
Ref: Silicon Chip July 2003. 
eSwitches on associated equipment when a 
‘master’ device is powered up. 

¢Great for computers and home theatre 
systems. 

Kit includes PCB, electronic components, and 
silk screened front panel. * 








of 


ca 





2A DC-DC Converter Kit 
Ref: Silicon Chip June 2003. 
eStep up a 12V supply to 
between 13.8 and 24VDC. 
*Efficient switchmode design. 
*Kit includes PCB, electronic 
components, and silk screened 
front panel. 


iCON 
Shp 


pe-ne CONVERTER 



















Full Function Smart Card 


Reader/Programmer Kit 


Ref: Silicon Chip July 2003 

This great design will program 
many blank Gold, Silver, and 
Emerald wafer cards (with relevant 
loader software) which conform to 
ISO-7816 pinout standards. PC 
connection is via the serial port, 
and the PCB can be powered from 
a plugpack, 9V battery, or your ATX 
power supply. Kit supplied with 
PCB, card socket, and all specified 
electronic components. 

















Jaycar Electronics and Silicon Chip 
Magazine will not accept responsibility 
for the operation of this device, its 

related software, or its potential to be 
used for unlawful purposes. 


SPECIAL BONUS FOR OCTOBER ONLY! 
When you purchase a Smart Card Reader 
Programmer Kit (KC-5361) in October, you can buy 

a Gold Card (ZZ-8800) for only $10! 
(Only when purchased in the same transaction. 
Only 1 discounted card per kit.) 









Other smart cards 
also available. See 
website for details 


Fun Card \ 6 
ZZ-8806 | 


Emerald 
ZZ-8820 








MAIL ORDERS - FREE POST TO: 
Reply Paid 6424. Jaycar Techstore Mail Orders. PO Box 6424, Silverwater NSW 1811 


Fresca or oraersl GOO) O22 888 
.com.au 
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Altronic’s Aussie One-Shots 


Altronic Distributors are very proud 
of their new “One-Shot” flush-mount 
ceiling PA speaker/grille combination. 

The unique, screwless snap-in de- 
sign requires only the mounting hole 
through which the speaker fits. 

Designed and manufactured in Aus- 
tralia, the mounting system is said to 
dramatically reduce installation time 
of ceiling-mounted PA and emer- 
gency/evacua- 
tion speakers. 
Sound repro- 
duction quality 
is claimed to be 
good enough for 
home theatre in- 
stallations! 

When used 
in conjunction 
with Altronics’ 
T2314 variable 
hole saw, instal- 
lation time into 10-13mm Gyprock or 
mineral fibre ceilings should be un- 
der a minute. For installers putting in 
amultiple-speaker system in commer- 
cial premises, this can mean signifi- 
cant savings. 

The flush-mounting grille, available 
in either black or white (and can also 
be painted to match colour schemes), 


Makes a good case for . 


Hammond Electronics Pty has added 
an additional three sizes to its recently 
introduced 1455 family of extruded alu- 
minium instrument cases, designed to 
house PCBs mounted horizontally into 
internal slots in the body of the case or 
as an enclosure for any small electronic, 
electrical or pneumatic instrument. 

The new sizes are the 1455J160, 
160 x 78 x 27mm;, the 1455L160, 160 
x 103 x 30.5mm; and the 1455L220, 
220 x 103 x 30.5mm. The two larger 
sizes accept standard or extended- 
depth Eurocards. 

The cases are available with either 
two aluminium end panels and op- 
tional ABS plastic bezels or with two 
solid, easy to machine black ABS plas- 
tic end panels complete with integral 
bezel. The body of the enclosure is in 


www.siliconchip.com.au 












will handle a variety of 
200mm speakers in both 
8Q. and 100V line mod- 
els. The fire evacuation 
models comply with 
AS2220 and come com- 
plete with a protective 


transformer cover, cable restraint plate, 
4-way wire protect terminal and 22uF 
bipolar capacitor for line-monitoring 
applications. 


Contact: — 
Altronic Distributors 


PO Box 8350, Perth Business cane, 6849 
Tel: 300 RBC00T i is 
vebsite: www.altronics.com.au 





either clear or 
black anodised 
finish and they 
are supplied com- 
plete with fixings | ae 
and self-adhesive | 
rubber feet. Op- 5 
tional aluminium 5 
flange brackets, 
replacing the 
standard end 
panels, enable the unit to be mounted 
directly to a shelf or wall are also 
available 








SpacePort Modem 





Telelink Communications, distribu- 
tors of Radiometrix products in the 
South Pacific and Asia, have introduced 
the Radiometrix “SpacePort Modem” 
to their impressive line-up of commu- 
nications accessories. 

It is a low cost, highly integrated 
intelligent radio packet modem that 
enables a radio network/link to be sim- 
ply implemented between a number of 
digital devices. 

The SPM uses addressable data pack- 
ets with error checking, packet ac- 
knowledgements and retransmissions 
to achieve a reliable invisible wireless 
data link. Built for ease of use and 
rapid installation, the serial interface 
ensures direct connection to a micro- 
processor or to an RS232, while remote 
configuration enables post installation 
setup of the modem. 


TOROIDAL POWER 
TRANSFORMERS 


General 
Construction ; 


OUTER F: ; 

INSULATION Re 
OUTER i . 
WINDING on F 
WINDING = 


INSULATION 


INNER 
WINDING 


Manufactured in Australia 
Comprehensive data available 


Harbuch Electronics pty ita 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 





OCTOBER 2003 53 





BitScope| USB Oscilloscope + Logic Analpier 7. 


BitScope 


+ 100MHz BW, 40M Samples/s 
+ Dual 32K Capture buffers 

* 2 Analog Channels, 8 Digital 

+ USB or Ethernet link to PC 


* Optional 1OMS/s AWG 
+ POD connector for I/O 
* Windows and Linux UI 
+ 5 Virtual Instruments 


+ Digital Oscilloscope 
* 8 CH Logic Analyzer 
+ 2 CH Analog Scope 
+ Spectrum Analyzer 


Vishay’s new 5mm 4000mCd LED 


Vishay Intertechnology has com- 
pleted its ultra-bright TLCx5100 LED 
series with the new TLCW5100, an 
exceptionally bright and highly vis- 
ible 5mm white LED designed to meet 
the demands of high-end lighting ap- 
plications. 

Built on high-efficiency InGaN tech- 
nology, the new TLCW5100 is a clear, 
non-diffused LED with 0.33 chroma- 
sticity and typical luminous intensity 
of 4000mCd. A 9° angle of intensity 
and an untinted plastic lens are 
optimised to provide exceptional light 
output and visibility. 

Devices in the TLCx5100 series, 
which also includes red, blue, yellow, 
and true green versions with lumi- 
nous intensity as high as 20,000mCd, 
serve as energy-saving and more reli- 





able alternatives to incandescent 
lamps in a broad range of applications 
including interior and exterior light- 
ing, outdoor display panels, automo- 
tive instrumentation and front-panel 
indicators, and light guide designs. 


Contact: 
Vishay Intertechnology Asia Pte Ltd 


Tel: 0011 65 6780 7812 
website: vishay.com 


Rackmount chassis for serial ATA drives 


Intelligent Systems Australia has 
released a new range of its popular 
rackmount computer chassis. The new 
range provides hot swap drive bays to 
support the new serial ATA (SATA) 
hard disk drives. 

Serial ATA hard disk drives are now 
readily available from the major drive 
manufacturers and are very cost effec- 
tive. They boast faster data transfer 
rates than ATA 100 drives and use 
small cables. This provides less cable 
clutter, promoting better air flow for 
cooling inside the computer chassis. 

The new rackmount chassis are 
available in the following sizes: 1RU 
providing two SATA Hot Swap drive 
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bays; 2RU providing four SATA Hot 
Swap drive bays; and 3RU also pro- 
viding four SATA Hot Swap drive 
bays. 

All SATA chassis are available with 
ATX or EPS power supplies. 


Contact: 
Intelligent Systems Australia 

PO Box 635, Cockatoo Vic 3781 

Tel: (03): 5968 0117 Fax: (03) 5968 0119 
website: intelligentsystems.com.au 
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Tough new polymer 

A new poly- 
mer has been 
introduced by 
Dotmar EPP 
that can be 
used as an eco- 
nomical alter- | 
native to costly 
high perform- 
ance plastics in 
a variety of de- 
manding high- 
tech applications. 

Even when exposed to chemicals 
and high temperature environments, 
the new Techtron HPV PPS thermo- 
plastic offers a multi-purpose combi- 
nation of properties relative to wear 
resistance, load-bearing capabilities 
and dimensional stability. 

Typical applications for the 
Techtron HPV PPS series of stock 
shapes can be found in chemical proc- 
ess equipment (eg, pump, valve and 
compressor components), industrial 
drying and food processing ovens, and 
in the electrical and electronics in- 
dustries (eg, high temperature insula- 
tors and brush holders). 

Manufactured of reinforced, inter- 
nally lubricated linear polyphenylene 
sulphide resin, Techtron HPV PPS 
resists a wide variety of organic and 
inorganic chemicals. 





Contact: 
Dotmar EPP 


2/5 Talavera Rd, North Ryde NSW 2113 
Tel: (02) 9878 5544 Fax: (02) 9878 6366 
website: www.dotmar.com.au 
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How many times have you wanted to access a company’s website but cannot remember their site name? 


Here's an exciting new concept from SiLicon Curp: you can access any of these organisations instantly by 
going to the Srzicon Cure website (www.siliconchip.com.au), clicking on WeBLINK and then on the website 
graphic of the company you’re looking for. It’s that simple. No longer do you have to wade through search 

engines or look through pages of indexes - just point’n’click and the site you want will open! 


Your company or business can be a part of Sit1cow Cxuir’s WebLINK . For one low rate you receive a printed 
entry each month on the Siz1cow Cure WebLINK page with your home page graphic, company name, phone, 
fax and site details plus up to 50 words of description- and this is repeated on the WebLINK page on the 

Sriicon Curp website with the link of your choice active. Get those extra hits on your site from the right 
people in the electronics industry - t he people who make decisions to buy your products. Call Siz1cow CHIP 
today on (02) 9979 5644 





We Chechen in providing a range of Low 
Power Radio solutions for OEM’s to 
incorporate in their wireless technology 
based products. The innovative range 
includes products from Radiometrix, the 
World's leading manufacturer. 


TeleLink Communications 
Tel:(07) 4934 0413. Fax: (07) 4934 0311 
WebLINK: telelink.com.au 


«Hifi upgrades & modification products - jitte 
reduction and output stage improvement. 

-Danish high-end hifi kits - including pre- 
amps, phono, power amps & accessories. 

+ Speaker drivers including Danish Flex Units 
plus a range of accessories. 

-GPS, GSM, AM/FM indiv. & comb. aerials. 


Soundlabs Group 
Syd: (02) 9660-1228 Melb: (03) 9859-0388 
WebLINK: soundlabsgroup.com.au 


fudio 
PEIN 
Adaptors 


At QUESTRONIX we specialise in conversion, 
Switching and distribution equipment for VGA, 
video and audio. We have been serving the 
audiovisual industry as well as pro, semi-pro and 
domestic a-v equipment users since 1988. As well 


as being a 100% Australian manufacturer we also 
importa range of innovative and interesting items. 


Tel: (02) 43431970 —‘ Fax: (02) 4341 2795 
WebLINK: www.questronix.com.au 





Ay-comm 


International satellite TV reception in your 
home is now affordable. Send for your free 
info pack containing equipment catalog, 
satellite lists, etc or call for appointment to 
view. We can display all satellites from 
76.5°° to 180°. 


Av-COMM Pty Ltd 
Tel:(02) 9939 4377 Fax: (02) 9939 4376 
WebLINK: avcomm.com.au 





BitScope is an Open Design Digital Oscillos-cope 


and Logic Analyser. PC software drives BitScope 
via USB, Ethernet or RS232 to create a powerful 
Virtual Instrument. BitScope is available built and 
tested or in kit form. Exten-sive technical details 
are available on the website. Great for hobbyists, 
university labs and industry. 


BitScope Designs 


Contact: sales@bitscope.com 
WebLINK: bitscope.com 





RCS Radio has available EVERY PC Board 
ever published in Siticon Cui, EA, ETI and 
AEM (copyrighted boards excepted). 
Many late boards are available ex stock, 
others can be made to order within a few 
days.Custom & production boards too! 


Tel: (02) 9738 0330 Fax: (02) 9738 033 


WebLINK: cia.com.au/rcsradio 


NED eke and ahutictares a range re 
single board computers (based on Wilke Ti- 
ger and Atmel AVR), as well as LCD displays 
and analog and digital 1/0 for PCs and con- 
trollers. JED also makes a PC PROM pro- 
grammer and RS232/RS485 converters. 


Jed Microprocessors Pty Ltd 
Tel: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: jedmicro.com.au 





Reese penne | nt enl3 Sets 4 
A 100% Australian owned company peace 
frequency control products to the highest 
international standards: filters, DIL’s, voltage, 
temperature compensated and oven 
controlled oscillators, monolithic and discrete 
filters and ceramic filters and resonators, 


Hy-Q International Pty Ltd 
el:(03) 9562-8222 Fax: (03) 9009 
WebLINK: www.hy-q.com.au 


RadioTalk puts your mobile phone through your car radio! 


Radio Talk, a new product from 
Binoccas Promotions, is a wireless 
hands-free device that works with any 


onto any mobile phone. The user then 
simply selects a pre-tuned frequency 
on their car radio and the sound is then 


bile phone radiation. 
Radio Talk fits any phone and works 
with any radio, thereby providing sim- 


mobile phone. It is 
innovative micro 
technology, with no 
wires or plug-in com- 
ponents and can be 
used anywhere at 
any time. 

The tiny Radio 
Talk transmitter clips 
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heard through the 
car’s speakers. 

Radio Talk frees the 
user to talk without 
wires, earplugs or ex- 
pensive installed de- 
vices. Its use also re- 
duces exposure to the 
much publicised mo- 


ple, hands-free communication at all 
times, either in the car or at home or in 
the office. 


Recommended retail price is $49.95. 
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Featuring a 16-character LCD readout, this com- 
pact 50MHz Frequency Meter can be either bat- 
tery-operated or run from a DC plugpack sup- 
ply. It’s very accurate and includes auto-ranging 
and two different resolution modes. 


REQUENCY METERS are used 

in virtually all areas of electron- 

ics and are invaluable for serv- 
icing and diagnostics. Among other 
things, they are ideal for checking 
the operation of oscillators, counters 
and signal generators. They can also be 
used for servicing RF equipment or to 
simply provide an accurate frequency 
readout for a function generator. 
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This new 50MHz Frequency Me- 
ter is autoranging and displays the 
frequency in either Hz, kHz or MHz. 
This makes the unit easy to read, as it 
automatically selects the correct range 
for any frequency between 0.1Hz and 
50MHz and inserts the decimal point 
in the correct place for each reading. 

The design is easy to build too, since 
it uses a programmed PIC microcon- 


troller to do all the clever stuff. Apart 
from that, there’s an LCD readout, a 
couple of low-cost ICs, two transistors, 
a 3-terminal regulator and a few sun- 
dry bits and pieces to complete the 
design. 

Note that although we have spec- 
ified this Frequency Meter at 50MHz 
maximum, most units will be capable 
of measuring frequencies somewhat 
higher than this. In fact, our proto- 
type meter was capable of making 
frequency measurements to above 
64MHz. 


LCD readout 


A feature of this unit is the use of 
a 2-line 16-character Liquid Crystal 
Display (LCD) to show the frequency 
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This view shows the completed PC board for the 50MHz frequency Meter (DSE 
version). Note that the BNC input socket is shown soldered directly to the signal 
input PC stakes in this photo but this was only done for test purposes. In reality, 
this socket is mounted on the side of the case and connected to the signal input 
PC stakes on the underside of the board via a short length of 75-ohm coax. 





He — 
pitt 
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reading. This has several advantages 
over LED displays, including much 
lower current consumption. This al- 
lows the unit to be operated from bat- 
teries if required. 

In addition, the LCD can show all 
the units without resorting to the use 
of separate annunciators, as would be 
required with a LED display. 


Resolution modes 


Two resolution modes are available: 
(1) a low-resolution mode which has 
fast updates and is suitable for most 
measurements; and (2) a high-resolu- 
tion mode which can be selected when 
greater precision is required. 

In the low-resolution mode, the reso- 
lution is 1Hz for frequencies from 1- 
999Hz and 10Hz for frequencies above 
this. The corresponding display up- 
dates time are 1s from 1-999Hz and 
200ms from 1kHz-50MHz. 

By contrast, the high-resolution 
mode provides 1Hz resolution for fre- 
quencies from 150Hz-16MHz. Above 
16MHz, the resolution reverts to 10Hz. 
The display update time is 1s. 

Below 150Hz in the high-resolu- 
tion mode, the display has 0.1Hz reso- 
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lution and a nominal 1s update time 
for frequencies above 10Hz. This 0.1Hz 
resolution makes the unit ideal for 
testing loudspeakers, where the reso- 
nance frequency needs to be accu- 
rately measured. 

Note, however, that the update time 
takes longer than 1s for frequencies 
below 10Hz. 

The two resolution modes are 
toggled from one to the other by press- 
ing the Resolution switch. The meter 
then displays either “Resolution 
LOW” or “Resolution HIGH” to indi- 
cate which mode is currently selected. 
In addition, the selected resolution 
mode is stored in memory and is auto- 
matically selected if the meter is 
switched off and on again. 

In the low-resolution mode, the dis- 
play will show 0Hz ifthe frequency is 
below 1Hz. By contrast, in the high- 
resolution mode, the display will show 
“No Signal” for frequencies below 
0.1Hz. 

If the frequency is below 0.5Hz, the 
display will initially show an “Await 
Signal” indication before displaying 
the frequency. If there is no signal, the 
display will then show “No Signal” 





after about 16.6s. 

The 0.1Hz resolution mode for fre- 
quencies below 150Hz operates in a 
different manner to those measure- 
ments made at 1Hz and 10Hz resolu- 
tion. Obtaining 0.1Hz resolution in a 
conventional frequency meter nor- 
mally means measuring the test fre- 
quency over a 10s period. And that 
means that the update time is slightly 
longer than 10s. 


Main Features 


Compact size (130 x 67 x 
44mm) 


8-digit display (LCD) 


Automatic Hz, KHz or MHz 
indicator units 


Two resolution modes 


0.1Hz resolution up to 150Hz 


1Hz resolution maximum up 
to 16MHz 


10Hz resolution above 16MHz 


Battery or DC plugpack 
supply 
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1 PC board, code 04110031 for 
Dick Smith Electronics 
version; or code 04110032 for 
Altronics version; or 04110033 
for Jaycar version — 121 x 
61mm 

1 plastic case, 130 x 67 x 44mm 

1 front panel label to suit 
version, 125 x 64mm 

1 LCD module (DSE Cat. Z 
4170, Altronics Cat. Z 7000A 
or Jaycar Cat QP 5515) 

1 SPST toggle switch (S1) 

1 pushbutton momentary contact 
switch (S2) 

1 panel-mount BNC socket 

1 low-drift 4MHz crystal (Hy-Q 
HC49/U 4000.00kHz GGO3E) 
(X1) 

1 PC-mount 2.5mm DC socket 

1 18-pin dual-wipe contact DIP 
socket (for IC3) 

1 28-pin dual-wipe contact DIP 
socket (for DSE & Altronics 
LCD modules; see text); OR 

1 14-pin dual-wipe contact DIP 
socket (for Jaycar LCD module) 

4 M3 x 10mm countersunk screws 

4 M3 nuts 

4 M3 x 6mm cheesehead screws 

4 M3 x 10mm tapped Nylon 
spacers 

10 PC stakes 

1 300mm length of 0.7mm tinned 
copper wire 

1 60mm length of 75Q coax 


This 10s update time is a very long 
time to wait if you are adjusting a 
signal generator to a precise frequency. 
However, in this frequency meter, the 
display update period is 1s for fre- 
quencies above 10.0Hz, increasing 
gradually to 10s for frequencies down 
to 0.1Hz. So for normal audio fre- 
quencies, the display will update at 
1s intervals. Just how this is achieved 
is explained below, when we describe 
the block diagrams for the unit. 


Presentation 


As shown in the photos, the 5|0MHz 
Frequency Meter is presented as a 
“standalone” unit that’s housed in a 
small plastic case. As mentioned, it 
can be powered using either a 9-12V 
DC plugpack or a 9V battery. 

There are just two controls on the 
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1 1kQ horizontal trimpot (code 
102) (VR1) 

1 10kQ horizontal trimpot (code 
103) (VR2) 


Semiconductors 

1. MC10116N triple ECL 
differential line receiver (IC1) 

1 74HC132 quad Schmitt trigger 
(IC2) 

1 PIC16F84-04/P microcontroller 
programmed with 
freqency.hex (IC3) 

1 78L05 regulator (REG1) 

1 2N5485 N-channel VHF JFET 
(Q1) 

1 BF450 PNP transistor (Q2) 

3 BAW62 diodes (D1-D3) 

1 1N4004 1A diode (D4) 


Capacitors 

2 100uF 16V PC electrolytic 
3 10uF 16V PC electrolytic 
1 470nF MKT polyester 

1 100nF MKT polyester 

8 10nF ceramic 

1 470pF ceramic 

1 33pF NPO ceramic 

1 22pF ceramic 

1 10-60pF trimmer (VC1) 


Resistors (1%, 0.25W) 


1 910kQ 
1 100kQ 
1 47kQ 
2 10kQ 


2 2.2kQ 
7 470Q 
1 330Q 
4 100Q 





front panel: an on/off switch and the 
“Resolution” pushbutton. In addition, 
a DC input socket is mounted at one 
end of the box, while the signal input 
connects to a panel-mounted BNC 
socket on one side. 

Alternatively, the unit could be 
added to an existing piece of equip- 
ment to provide accurate frequency 
readout. Its low current requirements 
mean that it can usually be connected 
to an existing supply rail inside the 
equipment. 


Block diagrams 


Fig.1 shows the general arrangement 
of the frequency meter. It’s based 
mainly on the microcontroller (IC3). 

In operation, the input signal is proc- 
essed and applied directly to a divide- 
by-256 prescaler that’s internal to IC3. 


The divided signal then clocks timer 
TMRO which counts up to 256 before 
clocking Register A. 

Register A is an 8-bit register which 
counts up to 256 before returning to 
zero. Combining all three counters (the 
prescaler, TMRO and register A) al- 
lows the circuit to count up to 24 bits, 
or a total of 16,777,216 counts. 

By counting over a 1s period, it 
follows that the unit can make read- 
ings up to about 16.7MHz. However, 
if the frequency is counted over a 
100ms period, the theoretical maxi- 
mum that can be measured is just over 
167MHz. 

As shown in Fig.1, the input signal 
is first boosted using an amplifier to a 
level sufficient to drive gating stage 
IC2a. This, in turn, drives clocking 
stage IC2b which is controlled by IC3’s 
RA3 output. Normally, IC2b allows 
the signal to pass through to the 
prescaler at IC3’s RA4 input. 

IC3’s RB2 output controls gating 
stage IC2a so that signal passes through 
for either a 100ms period or a 1s pe- 
riod. During the selected period, the 
signal frequency is counted using the 
prescaler, timer TMRO and register A. 
Initially, the prescaler, the timer and 
register A are all cleared to 0 and the 
RB2 output is then set to allow the 
input signal to pass through to the 
prescaler for the gating period (ie, for 
100ms or 1s). 

During this period, the prescaler 
counts the incoming signal applied to 
RA4. Each time its count overflows 
from 255 to 0, it automatically clocks 
timer TMRO by one count. Similarly, 
when ever the timer output overflows 
from 255 to 0, it sets a Timer Overflow 
Interrupt Flag (TOIF) which in turn 
clocks Register A. 

At the end of the gating period, 
IC3’s RB2 output is cleared, thus stop- 
ping any further signal from passing 
through to the prescaler. The value of 
the count in TMR0O is now transferred 
to Register B. Unfortunately, the value 
in the prescaler cannot be directly 
read by IC3 and so we need to derive 
the value. 

This is done by first presetting reg- 
ister C with a count of 255. That done, 
the RA3 output is taken low to clock 
the prescaler and timer TMRO checked 
to see if it’s count has changed. If 
TMRO hasn’t changed, the prescaler is 
clocked again with RA3. 

During this process, register C is 
decreased by 1 each time the prescaler 
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NORMAL FREQUENCY MEASUREMENT 


AMHz 
CRYSTAL 


Fig.1: the block diagram of the 50MHz Frequency Meter for “normal” frequency measurements. The incoming signal 
is first amplified, then fed through a gating circuit to clocking stage IC2b. This then drives a divide-by-256 prescaler 
inside microcontroller IC3. (ie, at the RA4 input). 


AMPLIFIER 


HIGH RESOLUTION MEASUREMENT 


BELOW 150Hz 


is clocked. The process continues, 
with RA3 clocking the prescaler until 
timer TMRO changes by one count. 
When this happens, it indicates that 
the prescaler has reached its maxi- 
mum count. The value in Register C 
will now be the value that was in the 
prescaler at the end of the counting 
period. 

The processing block now reads the 
values in registers A, B and C. Based 
on this information, it then decides 
where to place the decimal point and 
whether to show Hz, kHz or MHz. The 
required value is then written to the 
LCD via the data and control lines 
(RB4-RB7 and (RAO-RA2). 


Alternative configuration 


If the input signal frequency is 
greater than 16MHz and the gating 
period is 1s, register A will initially 
have overflowed. In this case, the 
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AMHz 
CRYSTAL 
Fig.2: this is the alternative configuration for making high-resolution (ie, to 0.1Hz) measurements below 150Hz. In 


this case, the input signal is applied to the RA4 input as before. However, the prescaler is no longer clocked by the 
RA4 input but by an internal 1MHz clock instead. 


gating period is automatically changed 
to 100ms. Alternatively, if the high- 
resolution mode is selected and the 
frequency is below 150Hz, the fre- 
quency meter changes its config- 
uration to that shown in Fig.2. 

In this case, the input signal is ap- 
plied to the RA4 input as before. How- 
ever, the prescaler is no longer clocked 
by the RA4 input but by an internal 
1MHz clock instead. 

Basically, what happens is that the 
RA4 input is monitored for a change 
in state — ie, from a low voltage to a 
high voltage — which indicates a sig- 
nal at the input. When this happens, 
the prescaler is cleared and begins 
counting the 1MHz internal clock sig- 
nal. The overflows from the prescaler 
and timer TMRO are carried to Regis- 
ter A as before. 

Counting continues until the input 
signal goes low and then high again, 





at which point counting stops. If the 
counting causes register A to over- 
flow, then the display will show no 
signal (this will happen after 16.7s if 
the signal does not go low and high 
again). Conversely, if the counting is 
within range, the prescaler value is 
determined by clocking IC2b using 
the RA3 output as before. 

From this, it follows that if the in- 
put frequency is 1Hz (ie, a 1s period), 
the value in the A, B and C registers 
will be 1,000,000. That’s because the 
prescaler is clocked at 1MHz for 1s. 
Similarly, the count will be 100,000 
for a 10Hz signal and 10,000 for a 
100Hz input signal. 

Finally, the value in the registers is 
divided into 10,000,000 and the deci- 
mal point placed immediately to the 
left of the righthand digit. This gives a 
direct readout in Hz with 0.1Hz reso- 
lution on the LCD. 
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Note, however, that this technique 
can not be used for measuring very 
high frequencies. That’s because the 
value in the counter becomes smaller 
as the frequency increases and so we 
begin to lose accuracy. For example, 
at 500Hz, the counted value would be 
2000 and at 500.1Hz the counted value 
would be 1999. The result of the divi- 
sion of 1999 into 10,000,000 would be 
500.2 instead of the 500.1 required. 

The 0.1Hz resolution has therefore 
been restricted to amaximum of 150Hz 
to ensure accuracy of the calculation. 


Circuit details 


Refer now to Fig.3 for the full cir- 
cuit details. As shown, the input sig- 
nal is AC-coupled to the unit via a 
470nF capacitor to remove any DC 
component. This signal is then clipped 
to about 0.6V peak-to-peak using di- 
odes D1 & D2, with current limiting 
provided by the 100kQ series resistor. 
The 22pF capacitor across the 100kQ 
resistor compensates for the capaci- 
tive load of the diodes. 

From there, the signal is fed to the 
gate of Q1, a 2N5485 JFET. This tran- 
sistor provides a high input imped- 
ance, which is necessary to ensure a 
wide frequency response. 

Q1 is self-biased using a 910kQ re- 
sistor from gate to ground and a 470 
source resistor. It operates with a volt- 
age gain of about 0.7, which means 
that the signal is slightly attenuated at 
the source. This loss is more than 
compensated for in the following am- 
plifier stages. 

Next, the signal is AC-coupled to 
pin 4 of amplifier stage IC1a via a 
100uF electrolytic capacitor and a par- 
allel 10nF capacitor. The 100uF ca- 
pacitor is sufficiently large to allow 
for a low frequency response of less 
than 1Hz. However, this capacitor 
loses its effectiveness at higher fre- 
quencies due to its high internal in- 
ductance and the signal is coupled via 
the 10nF capacitor instead. 

IC1a is one of three differential line 
receivers in a single MC10116N IC 
package. It’s biased via the DC output 
at pin 11 and this is decoupled using a 
10uF electrolytic capacitor and a par- 


Fig.3 (left): the circuit is based on 
microcontroller IC3. This processes 
the signals from the preceding 
amplifier stages and drives the LCD. 
Power comes either from a 9-12V DC 
plugpack or from a 9V battery. 
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Input sensitivity: Typically less than 20mV rms from 1Hz to 100kHz rising 
to 50mV at 20MHz and 85mV at 50MHz. 


Input Impedance: 1.1MQ in parallel with about 10pF 


Frequency range: 0.1Hz to 50MHz 


Untrimmed accuracy: +20ppm equivalent to 1000Hz at 50MHz 
Trimmed accuracy: +10ppm from -20°C to 70°C 


Resolution: High Resolution Mode — 0.1Hz from 0.1-150Hz; 1Hz from 
150Hz-16MHz; and 10Hz from 16-50MHz. Low Resolution Mode —1Hz 
from 1-999Hz; 10Hz from 1kHz-50MHz 


Update time (approx.): 200ms for 10Hz resolution; 1s for 1Hz resolution; 
1s for 0.1Hz resolution down to 10Hz, increasing to 10s at 0.1Hz 


Display Units: Hz from 0.1-999Hz; kHz from 1-999.999kHz; MHz from 
1-50MHz 


Current consumption: 65mA with 9-12V input 


alleled 10nF ceramic capacitor. The 
voltage is then applied to the wiper of 
trimpot VR1 (Offset Adjust) and this 
allows adjustment of the input bias 
voltage. 

In operation, IC1a is run open loop 
(ie, without feedback) so that it pro- 
vides as much gain as possible. Even 
so, it only operates with a voltage gain 
of about seven times. It’s differential 
output signals appear at pins 2 & 3 - 
ie, one output is opposite in phase to 
the other. These outputs are in turn 
applied to the differential inputs (pins 
12 & 13) of IC1b. 

Note that the differential outputs 
have 470Q pulldown resistors, as they 
are open emitters. In fact, the MC10116 
IC is an emitter-coupled logic (ECL) 
device. 

Unlike IC1a, IC1b has negative feed- 
back and this is provided by the two 
associated 100Q resistors. This re- 
duces the gain of this stage to just 
under two. 

The third stage using IC1c differs in 
that it employs positive feedback and 
so it functions as a Schmitt trigger 
rather than as an amplifier. Its hyster- 
esis is around 450mV which means 
that the signal swing on its differen- 
tial inputs must be greater than this in 
order for this stage to provide an out- 
put. 

In operation, the output swing at 
pins 6 & 7 is from 4.3V when high to 
3.4V when low. This needs to be level- 
shifted to provide for normal CMOS 
input levels to the gating circuit (IC2a) 
and this is done using PNP transistor 


Q2. 





It works like this: when pin 6 is 
high at 4.3V, Q2’s base is also at 4.3V, 
which is just 0.7V below the +5V sup- 
ply rail. However, Q2 must have a 
base voltage that’s at least 1.2V below 
the +5V rail in order to switch on — ie, 
to overcome the 0.6V “diode-drop” 
across D3 plus a 0.6V base-emitter 
voltage. Asa result, when pin 6 ifIC1c 
is high, Q2 is off and the 330Q resistor 
at Q2’s collector holds the output low. 

Conversely, when pin 6 of IC1c goes 
low (3.4V), transistor Q2 turns on and 
pulls pin 1 of IC2a high. 

IC2a is a Schmitt NAND gate. It 
inverts the signal on its pin 1 input 
when pin 2 is held at +5V by IC3’s 
RB2 output (ie, the signal passes 
through to the pin 3 output but is 
inverted). Conversely, when RB2 is at 
OV, IC2a’s pin 3 output remains high 
and the input signal is blocked. 

So, in summary, the signal is al- 
lowed through to IC2b when RB2 is 
high and is blocked when RB2 is low, 
as described previously. 

IC2b normally has its pin 5 input 
held high via IC3’s RA3 output, so 
that the signal from IC2a is again in- 
verted at pin 6. When RB2 is brought 
low, pin 3 of IC2a remains high and so 
pin 4 of IC2b is also high. This allows 
RA3 to clock the RA4 input via IC2b. 


Driving the LCD 


IC3’s RAO-RA2 outputs drive the 
control inputs to the LCD module and 
select the line and the position of the 
character to be displayed. Similarly, 
RB4-RB7 drive the data inputs (DB4- 
DB7) on the LCD module. A 470pF 
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The LCD module is secured to the lid of the case using four M3 x 6mm 
cheesehead screws, four M3 nuts and four M3 x 10mm tapped Nylon spacers. 





The PC board is secured by plugging it into the matching header pins on the 
LCD module and installing four screws to fasten it to the spacers. Note the 


mounting method for VC1 (circled in red). 


capacitor on the E-bar (enable control 
line) is included to slow down the rise 
and fall times of the square wave from 
IC3, which are nominally too fast for 
the LCD module to handle — particu- 
larly when the ambient temperature 


is well below 25°C. 

A 4MHz crystal connected between 
pins 15 & 16 of IC3 provides the clock 
signals for IC3. The recommended 
crystal has low drift but a standard 
4MHz crystal could be used if accu- 


racy is not critical. The capacitors at 
pins 15 & 16 provide the necessary 
loading for the crystal so that runs at 
the correct frequency, while VC1 also 
allows the clock frequency to be 
“tweaked” slightly to provide calibra- 
tion. 


Power supply 


Power for the circuit is derived from 
either a 9-12V DC plugpack or a 9V 
battery (but not both). Diode D4 pro- 
tects the circuit against reverse polar- 
ity protection when using a plugpack 
supply, while regulator REG1 provides 
a+5V supply rail to power the circuit. 

Ifa 9V battery is used, it connects to 
the cathode side of D4; ie, it bypasses 
the reverse polarity protection. This 
means that D4 can be left out of circuit 
(along with the DC socket) if the unit 
is to be battery powered. 


Construction 


The SILICON CHIP 50MHz Frequency 
Meter can be made in one of three 
versions, depending on where you buy 
the kit. That’s because the LCD mod- 
ules available from Dick Smith Elec- 
tronics (DSE), Altronics and Jaycar 
are all different and so a different PC 
board has been designed to suit each 
module. These boards are coded 
04108031 (DSE), 04108032 (Altronics) 
and 04108033 (Jaycar). 

Each LCD plugs directly into its 
intended PC board, which means that 
there are no external wiring connec- 
tions except to the BNC input socket. 
And in case you are wondering, there 
are no performance differences be- 
tween the three versions. 

The unit is housed in a plastic case 
measuring 130 x 67 x 44mm, with the 
LCD module protruding through a 
cutout in the front panel. The Dick 
Smith version has the power switch 
on the righthand side and the signal 


Table 1: Resistor Colour Codes 


pS Sts NO Wake ee 


L) 
Q) 
Q) 
QO) 
QO) 
Q) 
=| 
Q) 
Q 
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4-Band Code (1%) 

white brown yellow brown 
brown black yellow brown 
yellow violet orange brown 
brown black orange brown 
red red red brown 

yellow violet brown brown 
orange orange brown brown 
brown black brown brown 


5-Band Code (1%) 

white brown black orange brown 
brown black black orange brown 
yellow violet black red brown 
brown black black red brown 

red red black brown brown 
yellow violet black black brown 
orange orange black black brown 
brown black black black brown 
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Value uF Code ElACode IEC Code 
470nF 0.47pF 


474 470n 
100nF 0.1yF 104 100n 
10nF O0.01npF 103 10n 
470pF_ - 471 470p 
33pF - 33 33p 
2epke = 22 22p 


input applied to the socket at the top 
left of the box. By contrast, both the 
Altronics and the Jaycar versions have 
the power switch at the top left, while 
the input socket is mounted on the 
lower right of the box. 

This difference comes about because 
the display readout for the DSE LCD 
module is upside down compared to 
the other two modules in relation to 
the input terminals. The unit shown 
in the photos is for the DSE version 
but both the Altronics and Jaycar mod- 
ules were fully tested. 

Fig.4 shows the PC board layout for 
each of the three versions. Begin by 
checking that you have the correct PC 
board for the LCD module you are 
using. That done, check the mounting 
holes for the LCD module against those 
on the PC board (the holes must be 
3mm in diameter). Check also that 
holes are large enough to mount switch 
S2 and the DC input socket. 

Next, install all the wire links and 
resistors, using the accompanying re- 
sistor colour code table as a guide to 
selecting each value. It’s also a good 
idea to check the resistors with a dig- 
ital multimeter just to make sure. 

IC1 and IC2 can go in next, taking 
care to ensure that they are correctly 
oriented. That done, install a socket 
for IC3 but don’t install the microcon- 
troller just yet. 

The diodes and capacitors can now 
all be installed, followed by REG1 and 
transistors Q1 & Q2. Note that the 
100ynF and 10uF capacitors in the 
Altronics version must be installed 
with their bodies parallel to the PC 
board, so that they don’t later foul the 
LCD module. It’s just a matter of bend- 
ing their leads at right angles before 
installing them on the board. 

Similarly, the top of transistor Q2 
must be no higher than 10mm above 
the PC board to prevent it from inter- 
fering with the LCD module (all ver- 
sions). 

The next step is to install the socket 
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Fig.4: three different PC boards have been designed to suit the different LCD 
modules that are available from DSE, Altronics and Jaycar. Just follow the parts 


layout that’s applicable to your version. 


for the LCD module. Both the DSE 
and Altronics versions use a 28-pin 
DIL IC socket which is cut in half to 
obtain a 14-way strip socket which is 
then soldered in place. By contrast, 
the Jaycar version uses a 14-pin IC 
socket which is cut into two 7-way 
strips which are then installed side- 
by-side. 

Once the sockets are in, install PC 


oo 


stakes for the “+” an supply con- 
nections (near D4) and for the signal 
input and GND connections. These 
PC stakes should all be installed from 
the copper side of the board. 

PC stakes are also used to mount 
switch S1. These should be trimmed 
so that when the switch is mounted, 
its top face is 20mm above the top 
surface of the PC board. Be sure to 
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DSE VERSION 


ALTRONICS VERSION 


JAYCAR VERSION 








orient S1 with its flat section facing 
towards the right, as shown in Fig.4. 

The remaining parts can now be 
installed on the board. These parts 
include switch S2, the DC socket, trim- 
pots VR1 & VR2, crystal X1 and trim- 
mer capacitor VC1. 

Note that VC1 is mounted on the 
underside of the PC board, so that it 
can be adjusted without having to 
remove the LCD module. 


Front panel 


The front panel (ie, the case lid) 
must be drilled and a cutout made to 
accommodate the two switches and 
the display. However, if you have pur- 
chased a kit, then you probably won’t 
have to worry about this. 

If you’re preparing the case your- 
self, you can use one of the front panel 
artworks as a drilling template (see 
Figs.6 & 7). You can make the display 
cutout by first drilling a series of holes 
around the inside perimeter of the 
rectangle, then knocking out the cen- 
tre piece and filing the job to a smooth 
finish. 

It will also be necessary to drill the 
mounting holes for the LCD module. 
Note that these should be counter- 
sunk so that the intended screws sit 
flush with the surface of the lid — see 
Fig.5. That done, the adhesive label 
can be attached to the panel and the 
cutouts made using a utility knife 

Kit versions will probably be sup- 
plied with screen-printed labelling. 
In that case, countersunk screws will 
no longer be necessary. 


Checkout time 


Now for an initial smoke test — ie, 
before IC3 or the LCD are plugged in. 
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First, apply power and check that 
there is +5V on pin 16 of IC1, pin 14 of 
IC2 and pins 4 & 14 of IC3. If this is 
correct, disconnect power and install 
IC3 in its socket, taking care to ensure 
it goes in the right way around. That 
done, plug the LCD module into its 
matching socket and temporarily fit a 
couple of 10mm tapped Nylon spacers 
to support it on the PC board. 

Next, reapply the power again and 
check that the display shows either 
1Hz or OHz. If not, adjust VR1 so that 
the display shows 0Hz when the sig- 
nal input terminals are shorted. VR2 
can then be adjust for best display 
contrast. 

Now press the Resolution switch — 
the display should show “Resolution 
HIGH”. It should then show “Await 
Signal” when the switch is released. If 
the switch is then pressed again, the 
display should show “Resolution 
LOW”. 


Final assembly 


The Frequency Meter can now be 
installed in its case. 

Fig.5 shows the assembly details. 
As shown the LCD module, is secured 
to the case lid using four M3 x 10mm 
CSK screws, four M3 nuts (used as 
spacers) and four 10mm-long tapped 
Nylon spacers. The PC board is then 
secured to the bottom ends of the four 
spacers. 

You will have to drill a 9mm-dia- 
meter hole in one side of the box to 
provide access to the DC socket if you 
are powering the unit from a plugpack. 
This hole should be positioned mid- 
way along one side and about 6mm 
down from the top edge of the case. 

Conversely, if the unit is to be bat- 


Fig.5: this diagram 
shows how the unit is 
installed inside the 
case. Be sure to use 
Nylon spacers where 
indicated, 





tery powered, you will need to solder 
a battery clip lead to the supply PC 
stakes on the underside of the board. 
The battery can be secured to the bot- 
tom of the case by mounting it in a 
suitable holder. Alternatively, you 
could dispense with the holder and 
simply wrap the battery in some insu- 
lating material and wedge it between 
the PC board and the bottom of the 
case. 

The BNC input socket is mounted 
on one side of the case towards the 
base and wired using 75Q cable to the 
two signal input PC stakes on the un- 
derside of the PC board. 


Calibration 


The completed 50MHz Frequency 
Meter can be calibrated against the 
15.625kHz line oscillator frequency 
in a colour TV set. Fortunately, you 
don’t need to remove the back of the 
set to do this. Instead, all you have to 
do is connect a long insulated wire 
lead to the input socket and dangle it 
near the back of the TV set. 

It’s then just a matter or adjusting 
VC1 so that the meter reads 15.625kHz 
when the resolution is set to “High” 
mode. 

Note: the TV must be showing a 
PAL program, not NTSC (15.750kHz). 

If there is insufficient adjustment 
on VC1 to allow calibration, the 33pF 
capacitor at pin 15 of IC3 can be al- 
tered. Use a smaller value if the fre- 
quency reading is too high and a larger 
value if the frequency reading is too 
low. 

Usually, the next value up or down 
from 33pF will be sufficient — ie, use 
either 27pF or 39pF. 

If you require greater accuracy, the 
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unit can be calibrated against the 
standard 4.43MHz colour burst fre- 
quency that’s transmitted with TV sig- 
nals. The best place to access this 
frequency is right at the colour burst 
crystal inside a colour TV set. This 
crystal will usually operate at 
8.8672375MHz (ie, twice the colour 
burst frequency), although some sets 
use a 4.43361875MHz crystal. 

Be warned though: the inside of a 
colour TV set is dangerous, so don’t 
attempt to do this unless you are an 
experienced technician. There are lots 
of high voltages floating around in- 
side a colour TV set and you could 
easily electrocute yourself if you don’t 
know what you are doing. 

In particular, note that much of the 
circuitry in a switchmode power sup- 
ply circuit (as used in virtually all 
late-model TV sets) operates at mains 
potential (ie, many of the parts oper- 
ate at 240VAC). In addition, the line 
output stages in some TV sets also 
operate at mains potential — and that’s 
in addition to the lethal EHT voltages 
that are always present in such stages. 

Note too that some TV sets (par- 
ticularly older European models) even 
have a “live” chassis, in which all the 
circuitry (including the chassis itself) 
operates at mains potential. Usually, 
there will be a label on the back of the 
set advising of this but don’t take it 
for granted. Don’t even think of mess- 
ing about with this type of set. 

In short, don’t attempt the follow- 
ing calibration procedure unless you 
are experienced and know exactly 
what you are doing. 

OK, assuming that you know what 
you are doing (and the set has a 
grounded chassis), you will need to 
make up an insulated probe with a 
10MQQ resistor in series with the input 
plus a ground lead. This probe can 
then be connected to one side of the 
colour burst crystal and VC1 adjusted 
so that the meter reads either 
8.867237MHz or 4.433618MHz (res- 
olution set to high mode). 

Make sure that the probe has no 
affect on the colour on the TV screen 
when it is connected to the colour 
burst crystal. If it does, it means that 
the probe is loading the crystal and 
altering its frequency. In that case, try 
connecting the probe to the other ter- 
minal of the crystal. 

That’s it - your new 50MHz fre- 
quency Meter is now calibrated and 
ready for action. sc 
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Fig.6: this is the full-size front-panel artwork for the DSE version. 
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Fig.7: the Altronics and Jaycar versions both use this front panel artwork. 
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This photo clearly shows the location of the access hole for the DC input socket 
for the DSE version. It’s located on the opposite side of the case for the Altronics 


and Jaycar versions. 
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12V & 5V output rails * Precision LCD volt- | 
age & current meters * 0-30V adjustable 

* Fully regulated * Short circuit & overload 
protection 


Don’ t struggle with cheap, difficult to use 
crimpers! This ratchet action crimper 
makes using crimp connectors virtually 
effortless. A fantastic addition to 
anybody's tool box! 



















































program. Gets you back to f 8 | 

channel surfing in minutes! ied Features Normally $56.70 : Ss AVE MONEY 

storage Keys ) 2 aE Tisss WITH HIGH POWER 

_ 1 

for each Normally $62 ios MR Buy aT 1552 crimp tool Lovlog RECHARGEABLES! 

device. -< 1008 : this assorted crimp pac’ 5 NE 2000mAh capacity! 
SSS ee ere ey os FREE! Valued at $15.3 MASS ng to the store 

yshir Ww 

Move your data FAST! | ————— Don keep yateries for the 

Great for data backups or moving “ | i sa ay toys. Buy cg ee 

your data from home to — | Super Loud Siren — ashi + relax! You can recoup 

pit Mg: = once ana rela 


| Hard wearing and absolutely 
4 2 | EAR SPLITTING sound output. 
‘ | Great choice for 


office. Allows you to rechargeables in 


switch hard drives 







\ the cost of these 
just 3 or 4 uses. 










quickly and easily. : & 1%! : | eeeapniaie 

Features: Power & HDD “. | . 
activity LED’s, fan cooling. Also 9 G& -25 | alarms. 12V, Normaly $26.80 
suits ZIPs, LS-120 etc. ee | 120dB @ 1m. S$ 6130 
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S 4742A AAA 800mAh* 


S 4746A AA 2000mAh* 
* Supplied in packs of 2 






m@ EXPRESS | NO RISK 


Overnight Delivery!* 14 day money back guarantee’ 






























FEATURE PACKED DJ MIXER! | 
FOR THE AMATEUR OR THE PRO 
| got an old television with 


HOT PRODUCT!!! | | anew gaming console, 
At last a unit worthy of being even a security camera! 
called a “DJ quality mixer’. This } yyith built in 15dB 


rugged, feature packed unit | antenna booster. Operates on 
has many features you would | | VHF channel 3. 


expect to find on “top end” | M 9236 pluqpack to suit ($14.85 
mixers costing up to 4 times the | piegP ($ ) 


Get some use out of pe old siesta ‘KITS KITS KITS! 


The perfect solution if you’ve 


'Portable PIC ha. gael Kit 


| (SC Sept. ‘03) Finally a portable 
solution to PIC programming. 
This battery powered unit 

can is suitable for pro- 4 
gramming: 8 & 18 pin 
PIC16F and 12F, 28 and 40 pin 
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price! Sure to enhance your | Use your old TV with a new game | 16F87X series, 
DJ'ing or provide hours of fun. console for the kids room! S 9233 i 24CXX EEPROMS. 
L | 
K 9505" 
> Shielded FIG “8” “mm Converts your car dash to 
Normally $225 Fig ot: ‘Cable digital readouts! 
A 2546 Ideal for @ |Heavy duty (SC August ‘03) Converts an 
= Xf | log readout from a dashboard 
1 con. W~/ |24/0.20. analog reac 
~ SENSATIONAL CAR SOUND! con eon tl daly eal 
2 x 60W Deck out your car audio wall plates |Only | fa eins : oH or 4 gauges. 
with one of these fantastic around the House /*Full 30m roll only. | Suitable for fuel level, oi 
amplifiers today, *Full . | | _ Pressure or temperature 2 
featuring; * 2 Channel 400m m* | | readouts. K 4375" 
held roll Normally 0.60¢/m = | Perea. Sacre rece 
p Normally 0.48¢/m | f 
: only. w 3022 9 w2120'! Get the most from 
5 © Variable | 4 Core Security | i Whopper | Sea a Leiria 
_ | i it sens- 
Latest Mosfet design | Hookup aa Cable | es the light from your built in flash 
i Normally $209 | your 
& technology! C 9241 PIR’s etc Is » 50m roll only. | and uses it to trigger a bigger exter- 
mome| to your 4) Get the sound quali- | nal flash for more professional 
| ty your system | looking photos! Get 
AV Wireless sender | a pod deserves with this | the most from your 
with IR repeater rie high power whopper | camera! K 8080 = 
No need for any sheath. os — 

a | ] | t 
messy cabling | *Full | | Automate your lighting! 
watch your | 50m ‘ | Normally $1.80/m | (se ‘ 
demertio DVD In Normally 0.60¢/m | | (SC June ‘03) Sunset 
penetra gamer sons roll w2346 W 2130 | switch kit designed to 

A nA _| turn lighting or mains 
kids by the pool (using a fl 
camera with audio). The unit sends vision and USB- RS232 eg os Of at 
| sound to another location whilst the infra red lusk or dawn. AN 
| converter. optional timer can turn 


repeater allows you to control your devices remotely. 
Ideal for security 
or home 

theatre/hi-fi use. 


BONUS OFFER! Purchase 
the S 9360 and receive the 
A 1008 remote control 
(valued at $55) for FREE! 












Add big bass to 


your movies! 


Get some OOMPH into your 
movies! A subwoofer can add 
mindblowing realism to your 
home theatre system. Features a 
big 10 inch 180W driver with pow- 
erful built in amplifier. Stunning low 
frequency response. Adjustable 
crossover and 

level control built 

in. Fantastic 


Save $60! 


Normally $429 
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Don’t waste your cash 
on buying all new USB 
devices for your PC 
when you can take 
advantage of USB connectivity 
for a small outlay. This nifty | 
device lets you connect an older | 
serial device to your computers | 
USB port. Normally $62 | 
D2340 | 








Thermometer 


Simultaneously shows temperature 
as well as humidity. Features: 
* Min/Max memory 


* Suitable fordesk ~ Ox Ula i 
or wall mounting Normally $37.50 
¢ Wide temp. range ~“,q-974150 } 


Monitor environmental conditions in 
greenhouses, wine cellars, computer rooms, 
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office air con, aquariums etc! 
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J Turn 1 your PC int into a jukebox! 





your lights off again 
between 15 minutes 
and 4 hours later. 
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(SC Sept - Nov ‘01) 

GREAT FOR ANYONE 

WITH AN MP3 

COLLECTION! 

Remote control your 

PC’s MP3 songs and 

play lists with this great kit. Ideal 

for cueing up a whole nights party 
m™ music! Full information 

& available on our website. 


FREE BONUS! Purchase the K 2750 for $89.95 and 
receive the A 1013 remote control (valued at $36). 


KITS KITS KITS! 


K 2750S ~ 











WA * PERTH Altronics 1-300 797 007 * GERALDTON ML Communications 99641294 » KELMSCOTT Electronix Mart 94954433 » ALBANY Leading Edge Hi-Fi 98412077 « BUNBURY Leading Edge Hi-Fi 97216222 


* NARROGIN Great Southern Communications 98814881 * ESPERANCE Esperance Comm. 90713344 ¢ 


* BRISBANE Delsound PL 38396155 * BOWEN HILLS Prime Electronic Comp. 32527466 


* UNDERWOOD David Hall Electronics 38082777 * SOUTHPORT Prime Electronic Comp. 55312599 * CAIRNS Pentacom 40321710 * MACKAY Stevens Electronics 49512246 * ROCKHAMPTON Access Electronics 49221058 
* LONGREACH Access Electronics 46580500 * CLONCURRY Access Electronics 47422590 * HERVEY BAY Keller Electronics 41283055 * MAROOCHYDORE All Electronic Supplies 54436119 * MOUNT ISA Outback Electronics 47433475 


* MARYBOROUGH Keller Electronics 41214559 * TOWNSVILLE Solex 47754522 


C *MELBOURNE TECS 1300 658 327 * BLACKBURN TECS 98777071 * CLAYTON TECS 95629501 * COBURG TECS 93837511 


* CROYDON Truscott Electronics 97233860 * DANDENONG V & P Electronics 97064337 * HUNTINGDALE Rockby Electronics 95628559 * NUNAWADING Semtronics 98733555 * PRESTON Preston Electronics 94840191 
* ROWVILLE Supplytronics 97645011 * BALLARAT Wiltronics 53342513 * BENDIGO PCB Electronics 54444044 * GEELONG Academy TV 52481621 * WODONGA Exact Computers & Electronics 60565746 


* WONTHAGGI Raneye Pty Ltd 56724774 


*WOODVILLE STH. Force Electronics 83471188 * PORT LINCOLN Bassham’s TV & Comp. 86830075 * MT BARKER Force Electronics 83911133 P 
TAS * HOBART Active Electronics 62310111 * LAUNCESTON Active Electronics 63347333 NS 


A * ADELAIDE Aztronics 82126212 * BRIGHTON Force Electronics 83770512 * ENFIELD Aztronics 83496340 * HOLDEN HILL Force Electronics 82617088 
* ALICE SPRINGS Central Communications 89522388 
W * SYDNEY David Reid Elect. 92671385 * FLEMINGTON Prime Electronic Comp. 97461211 * SMITHFIELD Chantronics 96097218 


° ee Superb Electronics 97557666 * GUNNEDAH Protronics 67422110 * PORT MACQUARIE John Fettell 2-Way Radio 65811341 * WOLLONGONG Newtek Electronics 42271620 Vimcom Electronics 42284400 
AND * CHRISTCHURCH Elstronics 3343 4475 








Order Form/Tax Invoice 


Silicon Chip Publications Pty Ltd — 
ABN 49 003 205 490 





YOUR DETAILS 


Organisation (if applicable) 


Daytime Phone No. ( 
Email address (if applicable) 


Method of Payment: 
[_.]JCheque/Money Order [_] Bankcard [JVisaCard [MasterCard 


SERRE 22ese ease eee 
Lt ILt | 


Card expiry date 





PRICE GUIDE: SUBSCRIPTIONS 


(Note: all subscription prices include P&P). 
(Aust. prices include GST) 







Please state month to start. 
Australia: 1 yr ......... 

1 yr + binder 
NZ (air): 1 yr... 
Overseas (air): 1 


PRICE GUIDE: OTHER PRODUCTS 
(all prices include GST on Aust. orders) 


“SILICON CHIP BACK ISSUES in stock: 10% discount for 
10 or more issues or photocopies. Australia: $48.80 ea 
(including p&p). Overseas: $A10 each (including p&p by air). 


“ELECTRONICS AUSTRALIA: project photocopies, limited 
back issues. 10% discount for 10-or more issues or photo- 
copies. Australia: $A8.80 each (including p&p). Overseas: 
$A10 ea (including p&p by air). 


*BINDERS: BUY 5 or more and get them postage free. 
(Available in Aust. only): $412.95 each plus $5.50 p&p each. 


“ELECTRONICS TESTBENCH (limited stock): Aust. $A13.20; 
NZ/Asia/Pacific $A15.95 including p&p (air); elsewhere 
$18.95. (All prices include p&p). 


“BOOKSHOP TITLES: Please refer to current issue of SILI- 
CON CHIP for currently available titles and prices as these 
may vary from month to month. 


SUBSCRIBERS QUALIFY FOR 10% DISCOUNT ON ALL SILICON CHIP PRODUCTS* 


* except subscriptions/renewals 


TQ PLAGE Phone (02) 9979 5644 


P&P if | Total 
extra Price 











Fax this form to OR Mail this form, with your 


9am-5pm Mon-Fri 
Please have your credit 


(02) 9979 6503 


cheque/money order, to: 


with your credit card details Silicon Chip Publications Pty Ltd, 
24 hours 7 days a week PO Box 139, Collaroy, NSW, 


card details ready 


Australia 2097 








06-03 





Based on pre-built UHF transmitter and re- 
ceiver modules, this versatile 16-channel 
remote control is very easy to build and re- 
quires no alignment. It has a range of up 

to 1.5km and you can program it to function 


just the way you want. 


By JEFF MONEGAL 


EMOTE CONTROL SYSTEMS 
R= hardly new but before you 
rite this one off as just another 
variation, take a look at the features 
panel. It’s got a lot more features than 
other standard “run of the mill” remote 
control projects. 

Among other things, these features 
include a 4-digit combination lock to 
prevent unauthorised use, extra long 
range (up to 1.5km), 16 independent 
channels and programmable channel 
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functions. There are also two modes of 
operation: Mode 1 and Mode 2. 

Two pre-built UHF modules make 
this unit really easy to build. The 
transmitter module is designated the 
TX434 and uses a SAW resonator to 
lock the transmission frequency to 
433.92MHz. 

This module is truly tiny, measuring 
just 20mm long x 8mm wide. It has 
a data rate of 1200pbs (maximum), a 
frequency tolerance of 175kHz and op- 


erates from a 3-9V DC supply. It also 
has seven external connections and is 
installed “surface-mount” style on the 
back of the transmitter PC board. 

At the other end of the link is the 
complementary RX434 UHF receiver 
module. This is a full superheter- 
odyne UHF receiver that measures 
just 44 x 15mm. It is crystal-locked 
to 433.92MHz, has a sensitivity of 
115dBm, operates from a 5V DC sup- 
ply and has eight external connections 
(four at either end) which are brought 
out to pin headers. It is installed di- 
rectly on the receiver PC board. 

Both UHF modules are supplied 
pre-aligned, which means that you 
don’t have to make any adjustments 
after assembly. 


Channel functions 

Because we’ve got 16 channels to 
play with, we’ve divided them up 
into several groups and given them 
different functions for Mode 1 opera- 
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UNK ANY COMBINATION 
OF IC1 PINS 1-8 TO 
EITHER GROUND OR 

POSITIVE FOR SECURITY 
CODING 


D1-D23 = IN914 


S& 16-CHANNEL UHF REMOTE CONTROL TRANSMITTER 


Fig.1: the transmitter uses trinary encoder IC1 to feed a coded data stream to a 433MHz transmitter module. The 
code depends on which pins ((10-14) of IC1 are pulled high by switches PBO-PB16 and the D1-D23 diode matrix. 


ion. What’s more, you can program 
the channels at will thanks to a PIC 
microcontroller that’s buried in the 
receiver circuit. 

OK, let’s take a closer look at these 
channel groupings: 

Channels 0-5: these channels can 
be set up for either momentary or tog- 
gle operation. When the unit is pow- 
ered up for the first time, the default 
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for all channels is toggle mode. Press- 
ing any of the 0-5 buttons will then 
change the output state of the associ- 
ated channel. 

To change modes, the operator sim- 
ply holds the required channel button 
down for more than two seconds (2s), 
after which a beep will be heard and 
the button can be released. If the chan- 
nel was in toggle mode, it will now be 





in momentary mode and vice versa. 
It’s as easy as that! 

Pressing the button again for 2s will 
swap the modes back again. All 
changes to the various modes are 
stored in an EEPROM, so if power is 
lost and then restored, the channels 
will all come up with all modes set as 
last programmed. 

Note that when a channel is set to 
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16 channels — see text for channel functions. 
Up to 1.5km range or further in some cases. 
4-digit combination lock with fully reprogrammable code. 


Two modes of operation — full featured or standard toggle/momentary. 


Back up fail-safe code in case user code is lost or forgotten. 

Fail-safe code is different for each kit sold. . 

Program boots up in “Locked” mode — system unusable if stolen: 

All codes, times and modes stored in EEPROM and reloaded at power on. 





momentary mode, its output line goes 
high for 1s and then low again when 
the corresponding transmitter button 
is pressed and released. 

Channels 6 & 7: these are non-pro- 
grammable channels where the out- 
puts go high when their buttons are 
pressed and remain high while ever 
the buttons are pressed. These chan- 
nels could be useful for dimming 
lights or controlling music volume via 
suitable interface circuitry. 

Channels 8-11: these channels all 
have programmable timers attached. 
Channels 8 & 9 are programmable from 
1-255s. Their outputs go high when 
activated, then go low again 1-255s 
later (ie, after the programmed inter- 
val). During the last 10 seconds, an 
inbuilt speaker in the receiver “beeps” 
every second. 

Channels 10 & 11 work the same 
way but their delay times are pro- 
grammable from 1-255 minutes. Once 
activated, the speaker “beeps” every 
minute on channel 10, while channel 
11 is totally silent (eg, so that it could 
control a bedroom fan via a suiable 
interface) except when first activated. 

Channels 12 & 13: the outputs of 
these channels go high when their 
respective buttons are pressed and re- 
main high until an external event pulls 
the inputs to these channels low. These 
channels can also be turned off by 


simply pressing their respective but- 
tons on the keypad again. 

Channels 14 & 15: these channels 
are programmable from 1-255 min- 
utes. When their buttons are pressed, 
their outputs remain low but subse- 
quently go high for 1s at the end of 
their programmed times. Pressing a 
channel button during the time pe- 
riod simply cancels the end result and 
the output remains low. 


Mode 2 


In Mode 2, as selected by an onboard 
link, all channels are the same as chan- 
nels 0-5 above — ie, all channels are 
have either momentary or toggle op- 
eration. Each individual channel out- 
put changes state with each press of 
its corresponding button on the trans- 
mitter. 

Note, however, that the transmitter 
button has to first be released before 
the operation takes place. In other 
words, to change a channel, you must 
first press its transmitter button and 
then release it again. The reason for 
this will be explained later. As before, 
a channel output goes high for 1s 
(when the button is released) and then 
low again when configured for mo- 
mentary operation. 


Stopping unauthorised use 
A 4-digit combination lock is in- 


A complete kit of parts for this project (Cat. K192) is available from Oatley 
Electronics, PO Box 89, Oatley, NSW 2223. Phone (02) 9584 3563. Prices 


are as follows: 


Transmitter (K192A): includes PC board, parts, case & keypad label... $39 
Receiver (K192B): includes PC board plus all parts (no case) 


Postage and packing is $6 and all prices include GST. Note: the PC board 
copyrights for this design are retained by Oatley Electronics. 
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cluded so that each time the system is 
turned on, it comes up in “locked” 
mode. This means that unless you 
enter this user code (to unlock the 
receiver), the unit cannot be used. 

But what happens if you forget your 
user code? In that case, the system 
also has a fail-safe code which, when 
activated, reprograms the user code to 
the default of 10-10-10-10. When this 
is done, the user should immediately 
program another 4-digit user code into 
the receiver. 

The failsafe code is different for 
every unit that’s sold. It is supplied 
with the kit and should be kept secret 
by the owner. 


How it works 


Fig.1 shows the circuit details for 
the 16-Channel UHF Remote Control 
Transmitter. Apart from the UHF trans- 
mitter module, the only other compo- 
nent of any real note is the SM5023RF 
trinary encoder (IC1). In addition, 
there are 16 pushbutton switches, an 
associated diode matrix (D1-D23), a 
transistor (Q1), five resistors and a 
LED. 

Trinary encoder IC1 has eight cod- 
ing inputs which can either be indi- 
vidually tied high, low or left open 
circuit (O/C) to give a unique security 
code. This gives one of 6561 possible 
combinations but it’s really a bit more 
complicated than that, as we shall 
see. 

In order for the receiver to acknowl- 
edge the transmitter, its trinary de- 
coder (IC2) must have the same con- 
nections as the encoder (IC1) — ie, the 
corresponding pins on the encoder 
(IC1) and the decoder (IC1 on Fig.2) 
must be connected in the same way 
(either high, low or open circuit). 

OK, let’s take a closer look at the 
transmitter circuit. There are 16 push- 
button switches (PBO-PB16) and when 
any of these is pressed, one or more of 
the inputs to IC1 (either pin 10, 11, 12 
or 13) is pulled high — either directly 
or via two or more of the diodes in the 
switch matrix. The exception here is 
PBO which turns on transistor Q1 via 
a 10kQ resistor. 

As with pins 1-8 of IC1, pins 10-13 
also function as coding inputs. So 
when a button is pressed, its corre- 
sponding coding inputs are set to logic 
1 and the code sequence from IC1 is 
altered. 

For example, pressing PB3 pulls 
pins 10 & 11 high via D2 & D1 respec- 


www.siliconchip.com.au 





UNK IC1 PINS 1-8 TO 
EITHER GROUND OR 
+5V TO MATCH CODING 
OF TRANSMITTER 


D5 1N914 


K fay A 
ui 


K fa NA 
ey 
Dé 1N914 





$¢ 16-CHANNEL UHF REMOTE CONTROL RECEIVER 


Fig.2: the coded transmitter signal is picked up by UHF receiver module RX1 and fed to trinary decoder IC1. This 
decodes the data into 4-bit BCD and drives PIC microcontroller IC2. IC2 processes this BCD data and drives two shift 
registers (IC3 & IC4). 


tively. Similarly, pressing PB11 pulls 
pin 10 high via D14, pin 11 high via 
D13 & D11 and pin 13 high via D13 & 
Diz. 

As a result, IC1 transmits one of 16 
coding sequences, depending on 
which button is pressed — thus allow- 
ing us to distinguish between the chan- 
nels. At the same time, pressing any of 
the switches also turns on NPN tran- 
sistor Q1 via a 10kQ base resistor. 
This in turn pulls the Transmit Enable 
pin (pin 14) of IC1 low and so the 
coded data stream appears at pin 17 of 
IC1 and gates the UHF transmitter 
module. 


www.siliconchip.com.au 


And that’s all there is to the trans- 
mitter, apart from a 2.2MQ timing re- 
sistor between pins 15 & 16 of IC1 and 
a 22nF decoupling capacitor on the 
supply line. The unit can be run from 
any suitable 3-9V DC supply (eg, a 9V 
battery). 


Receiver circuit 


At the receiver end, the coded trans- 
mission is picked up by the UHF re- 
ceiver module. This signal is then de- 
modulated and the resulting data 
stream fed out via pin 2 to pin 14 of 
IC1, an SM5035RF-M4 trinary de- 
coder. 





1C1 decodes this data stream into 4- 
bit BCD. When a valid transmission is 
received, the decoder places the data 
on its output pins (pins 10-13), then 
switches its valid data line, pin 17, 
high. IC2 detects this valid data signal 
(at pin 2) and then goes to work 
processing the BCD data (on pins 6-9) 
according to its internal software pro- 
gram. 

Depending on the mode that the 
microcontroller is currently operat- 
ing in and the data it receives, this 
gives the channel functions described 
above. 

The 470kQ resistor between pins 
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NOTE: PC BOARD 
SHOWN HERE 
AS VIEWED FROM 
COPPER SIDE. ALL 
COMPONENTS 
EXCEPT PO-P15 AND 
LED1 ARE MOUNTED 


ON THIS 
SIDE OF BOARD. 


15 & 16 sets IC1’s internal oscillator 
(so that it matches the oscillator in the 
encoder), while the associated 100nF 
capacitor provides supply line decou- 


pling. 
Shift registers 


Because microcontroller IC2 does 
not have 16 output pins that we can 
use, the channel data is sent out in 
serial form to shift registers IC3 & IC4. 
Basically, IC3 & IC4 function as “port 
expanders”, since we don’t have 
enough output ports on the micro- 
controller. They decode the incoming 
data stream applied to their pin 7 in- 
puts and switch their outputs high or 
low in response this data. 

Channels 0-7 are collectively termed 
“Bank A”, while channels 8-15 make 
up “Bank B”. The data for all chan- 
nels is sent to both shift registers at 
the same time but only pin 18 of the 
microcontroller is clocked (to clock 
IC3) when Bank A data is being shifted. 


Q 
QO 
Q 
Q 
QO) 
ie 
QO 
Qj 
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Fig.3: follow this 
parts layout diagram 
to assemble the 
transmitter PC board. 
Note that all the 
parts, except for the 
pushbutton switches, 
are installed on the 
copper side of the PC 
board - see photo. 





Similarly, the microcontroller only 
provides clock signals from pin 1 when 
Bank B data is being shifted. 

As stated above, channels 12 and 
13 require negative going inputs (ie, 
from some external source) to turn 
them off once they have been acti- 
vated. This is done by pulling pins 11 
& 12 of IC2 low via diodes D5 & D6 
and their series 1kQ resistors. 

LEDs 3 & 4 are used as status indi- 
cators while changing security codes. 
During normal operation, pins 11 & 
12 of IC2 function as inputs and the 
LEDs turn on to indicate incoming 
low inputs. Conversely, during pro- 
gramming, pins 11 & 12 function as 
outputs which turn on the status LEDs. 

LED1 is the “locked” status indica- 
tor LED and is driven by pin 3 of IC2 
via a 2.7kQ resistor. This LED lights 
when power is first applied (pin 3 
low), indicating that the receiver must 
first be unlocked before it can be used. 

Installing the optional Mode Select 


4-Band Code (1%) 

red red green brown 

red violet yellow brown 
yellow violet orange brown 
brown black orange brown 
yellow violet red brown 
red violet red brown 
brown black red brown 





link pulls pin 4 of IC2 low and 
switches the operation to Mode 2. 
Normally (ie, for Mode 1 operation), 
this pin is held high viaa 10kQ pullup 
resistor. The 47kQ resistor and its as- 
sociated 470nF capacitors reset the 
two shift registers (IC3 & IC4) when 
power is applied. 

Clock signals for IC2 are provided 
by a 3.58MHz crystal oscillator based 
on X1. The two associated 22pF ca- 
pacitors provide the correct loading 
for the crystal, to ensure that the oscil- 
lator starts reliably. 

Pushbutton switch S1 is used for 
system programming. It pulls pin 10 
of the microcontroller low so that new 
programming values can be entered 
and stored in the PIC’s EEPROM. 

Finally, pin 13 of IC2 drives the 
base of transistor Q1 via a 4.7kQ resis- 
tor. This transistor in turn drives a 
small loudspeaker which is used as 
a “beeper” (mainly during program- 
ming). 


Power supply 


The receiver circuit is powered from 
a6V AC plugpack supply. Its output is 
rectified using bridge rectifier BR1 and 
filtered by a 1000uF capacitor before 
being fed to regulator REG1. 

The +5V output from REG1 is fil- 
tered using 100nF and 10pF capaci- 
tors and powers all the circuitry. It 
also lights power indicator LED2 viaa 
1kQ resistor. The 2.7kQ resistor across 
the supply ensures that the filter ca- 
pacitors quickly discharge when the 
power is switched off. 


Value wF Code ElACode IEC Code 
470nF 0.47pF 


474 
100nF O.1pF = 104 
22nF 0.022uF 223 
22pF_Cé- 22 


470n 

100n 
22n 
22p 





5-Band Code (1%) 

red red black yellow brown 

red violet black orange brown 
yellow violet black red brown 
brown black black red brown 
yellow violet black brown brown 
red violet black brown brown 
brown black black brown brown 
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This view shows the assembled 
transmitter PC board, ready for 
installation in the case. 


This is necessary to ensure that the 
microcontroller resets correctly when 
the power is switched off and then on 
again within a relatively short period. 


Construction 


Construction can start with the 
transmitter assembly — see Fig.3. Note 
that all components except for the 
switches are mounted on the copper 
side of the PC board. 

The first step is to install the socket 
for IC1. This job is straightforward but 


The 16 pushbutton switches (PBO-PB15) are installed on 
the transmitter PC board in the conventional manner. 
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make sure that you don’t inadvert- 
ently create any solder bridges be- 
tween the IC pads and the adjacent 
parallel copper tracks. 

That done, you can install the UHF 
transmitter module. It’s just a matter 
of orienting the module so that its 
solder pads at either end line up with 
those on the PC board. Once you have 
the module correctly aligned, it can 
be held in position with a clothes peg 
(be careful not to damage the coil) 
while you solder the connections. 






SUPER HEAVY DUTY. 
zen saeAcury ance 


You will need good eyesight, a good 
light and a fine-tipped soldering iron 
for this job. If you have a magnifying 
glass or a Mag-Lite, then so much the 
better. It’s also best to lightly tack- 
solder a single connection at either 
end first, then check the module’s 
alignment before soldering the remain- 
ing connections. 

Transistor Q1, the diodes, the resis- 
tors and the 22nF capacitor can now 
all be installed on the copper side of 
the PC board. That done, the 16 push- 





This view shows the back of the case lid, after the switch 
membrane has been attached - see text. 
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Fig.4: install the parts on the receiver PC board as shown here but don't plug the ICs into their sockets until 
after the initial test procedure has been completed (see text). 


Parts List 


Transmitter 

1 transmitter PC board, 78 x 
50mm 

1 TX434 433.92MHz UHF 
transmitter module 

1 18-pin DIL IC socket 

16 miniature pushbutton switches 
(PBO-PB15) 

1 22nF MKT capacitor 


Semiconductors 

1 SM5023RFF trinary encoder 
(IC1) 

1 C8050 NPN transistor (Q1) 

23 1N914 diodes (D1-D23) 

1 miniature red LED (LED1) 


Resistors (0.25W, 5%) 
1 2.2MQ 5 10kQ 


Receiver 

1 mini-speaker 

1 receiver PC board, 126 x 64mm 

1 miniature PC-mount pushbutton 
switch (S1) 

1 RX434 433.92MHz UHF 
receiver module 

1 2-way pin header 

2 18-pin DIL IC sockets 

2 16-pin DIL IC sockets 

1 8-pin DIL IC socket 

9 2-way PC-mount screw terminal 
blocks 

1 3-way PC-mount screw terminal 
block 
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Semiconductors 
1 SM5035RF-M4 4-bit decoder 
(IC1) 
1 PIC16F628-04 programmed 
microcontroller (IC2) 
2 4015 dual 4-bit shift registers 
(IC3,IC-4) 
2 1N4148 signal diodes 
(D1,D2) 
1 W04 bridge rectifier (BR1) 
‘1 L4949 5V regulator (REG1) 
1 C8050 NPN transistor (Q1) 
2 5mm green LEDs (LED1, LED4) 
1 5mm red LED (LED2) 
1 5mm yellow LED (LED3) 
16 5mm orange LEDs (LED5- 
LED20) 
1 3.579MHz crystal (X1) 


Capacitors 

1 1000uF 16V electrolytic 
1 10uF 16V electrolytic 

1 470nF monolithic 

2 100nF monolithic 

2 22pF ceramic 


Resistors (0.25W, 5%) 


1 270kQ 
1.47kQ 
2 10kQ 


3 4.7kQ 
1 2.7kQ 
21 1kQ 


Footnote: a complete kit of parts 
for this design is available from 
Oatley Electronics — see panel for 
details. 








button switches can be installed from 
the other side of the board. They must 
all be oriented correctly but they only 
fit one way, so you can’t get them 
wrong. 

LED1 is installed by pushing it into 
a 3mm hole from the copper side of 
the PC board. It’s leads are then bent 
over and soldered to two pads on the 
PC board but make sure you get these 
the right way around — the anode (A) 
lead goes to the V+ input on the PC 
board. 

The LED can be secured in position 
using a small dab of epoxy adhesive. 

The transmitter board can bow be 
completed by fitting a 170mm-long 
insulated wire antenna at the “ANT” 
position. 

The two parallel tracks adjacent to 
pins 1-8 of IC1 let you set the trans- 
mission code — the inside track is at 
OV, while the outside track is at +9V 
(note: it’s the opposite way around on 
the receiver). This makes it easy to tie 
the coding pins either high or low by 
creating solder bridges between the 
pads and the tracks. 

Alternatively, you can also leave 
some of the pins open circuit (O/C). 

For the time being, it’s best to leave 
pins 1-8 all O/C, so that there’s no 
confusion when it comes to testing. 


Transmitter housing 

The completed transmitter board is 
housed in a small plastic utility case 
and the pushbutton switches are acti- 
vated by pressing a keypad membrane 
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The assembled receiver PC board is housed inside a cut-down plastic utility case 





ee 
—s 


as shown here. Note the mounting method for the mini-speaker — it’s secured to 
the tops of IC3 & IC4 using a few “blobs” of silicone sealant. 


that’s affixed to the top of the lid. 

The first job is to use the supplied 
template to mark out the 16 key posi- 
tions on the lid. The keypad cutouts 
can then be made in the lid by drilling 
a series of small holes around the in- 
side perimeter of each marked square, 
knocking out the centre pieces and 
filing for a smooth finish — see photo. 

That done, the keypad membrane 
can be trimmed to size and carefully 
affixed to the lid. It’s self-adhesive, so 
it’s just a matter of removing the back- 
ing paper before placing it in position. 
You then have to cut sixteen 6 x 7mm 
squares from the scrap piece of mem- 
brane material and stick them to the 
back of the membrane through each 
keypad hole. 

This is necessary to prevent the 
membrane from sticking to the but- 
tons when the keys are pressed. 

The PC board sits on top of the 
corner pillars in the base of the case 
and is held in position when the lid is 
screwed down. Note that it will be 
necessary to remove about 3mm from 
the top of each pillar, so that they sit 
4mm below the top edge of the box. In 
addition, the matching posts at the 
corners of the lid have to be filed 
down by about 1mm. 

The job is a bit fiddly and has to be 
done carefully so that the keypad 
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membrane just touches the tops of the 
switches when the lid is screwed 
down. 


Receiver assembly 


Now for the receiver assembly. Once 
again, this is straightforward and its 
just a matter of installing the parts on 
the board as shown in Fig.4 

Begin by installing the wire links 
and resistors, then install, crystal X1, 
the capacitors, switch S1, the 2-pin 
header for LK1, the bridge rectifier 
(BR1) and the IC sockets. Take care to 
ensure that the transistor and bridge 
rectifier are correctly oriented. The 


Table 3: Default Values 


Channels 0-5 set for toggle 

outputs. 

@ Channel 8 time set at 10s; 
channel 9 set at 60s. 

@ Channel 11 time set at 10 
minutes; channel 11 set at 60 
minutes. 

@ Channels 14 & 15 set at 60 
minutes each. 

@ The user code is set to 10-10- 
10-10. 

@ In Mode 2, all channels are 

set for toggling outputs. 


















same goes for the electrolytic capaci- 
tors but the crystal can go in either 
way. 

Next, you can install the 5mm LEDs, 
taking care to ensure they are all cor- 
rectly oriented. They can be followed 
by the PC-mount screw terminal 
blocks. 

Leave all the ICs and the UHF re- 
ceiver off the board for the time being. 
They are installed later, after you’ve 
performed a few basic tests. Regulator 
REG1 should be installed, however. 

Now for the smoke test — apply 
power and check that LED 2 lights. If 
it does, use your multimeter to meas- 
ure the voltage at the output of REG1 — 
it should be 5V. This voltage should 
also be present on pin 14 of IC2’s 
socket. 

If all is correct, switch off and plug 
the ICs into their sockets taking care 
to ensure that each is correctly ori- 
ented and that the correct IC goes in 
each socket. That done, you can in- 
stall the UHF receiver module (the 
round metal can for the SAW filter 
goes towards switch S1). 

Finally, complete the board assem- 
bly by installing a 173mm-long an- 
tenna lead and wiring up the mini 
speaker. The latter can be secured by 
using some silicone sealant to attach 
it to the tops of IC3 & IC4 — see photo. 

OK, now for a second smoke test. 
Make sure that the “Mode Select” link 
is removed, then apply power to the 
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Programming the unit is quite 
straightforward using the following 
step-by-step guide. Note that all pro- 
gramming is done with the Mode 
Select link removed — ie, program- 
ming is done with the receiver oper- 
ating in mode 1. 


Changing the user code 

The user code is changed as fol- 
lows: 

(1). Press and hold down the push- 
button switch S1 in the receiver. The 
“happy” sound will be heard. 

(2). Press button 1, 2 or 3 on the 
transmitter (any of these buttons will 
select the “code program mode”). A 
single tone is heard and the “change 
code” LED will come on. 

(3). Enter the old user code. If this 
is the first time that the code is being 
changed after building the unit, then 
the “old user code” is the default of 
10-10-10-10. 

(4). Press the 12 key. If the user 
has entered the correct “old code”, 
the “happy” sound will be heard, the 
“change code” LED will go out and 
the “enter new code” LED will come 
on. Conversely, if an incorrect code 
was entered, the “sad” sound will be 
heard and all programming will be 
cancelled. The procedure must then 
be restarted after first releasing push- 
button switch S1. 

(5). Enter a new 4-digit code, then 
press key 12 to write the new code 
into the PIC’s EEPROM. The “happy” 
sound will be heard and the “enter 
new code” LED will go out. 

(6). Release pushbutton switch S1 
to resume normal operation. 


Programming the 
channel times 

Channels 8-11 can be pro- 
grammed with delay times as fol- 
lows: 

(1). Press and hold down pushbut- 
ton switch S1. 

(2). Select the channel to be pro- 
grammed by pressing its key on the 
transmitter. The speaker will give a 
series of beeps equal to the channel 
number. 

(3). Enter the required time in sec- 
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onds for channels 8 & 9 and in min- 
utes for channels 10 & 11. The maxi- 
mum number that can be entered is 
255 and a beep will accompany each 
key press. 

(4). Release pushbutton switch S1 
— the “happy” sound will be heard. 

As an example of setting channel 
11 to 105 minutes, do this: 

(1). Press and hold pushbutton 
switch S1. 

(2). Press key 11 on the transmit- 
ter — 11 beeps will be heard. 

(3). Press key 1, 0 & 5 on the 
transmitter. A beep will follow each 
key press. 

(4). Release switch S1. The “happy” 
sound will be heard. 

That's it— channel 11 is now set for 
105 minutes. This time is also stored 
in the PIC’s EEPROM each time the 
unit is powered on. 


User code fail-safe 

The PIC program includes a facil- 
ity to reload the default user code, in 
case the programmed user code is 
forgotten. 

The procedure is as follows: 

(1). Install the Mode Select link so 
that the receiver is now operating in 
Mode 2. 

(2). Press and hold down pushbut- 
ton switch S1, then turn the power 
on. The “happy” sound will be heard 
followed by the “sad” sound. The 
change code LED and the new code 
LED will both come on (LEDs 3 & 4). 

(3). Enter the supplied fail-safe 
code, then press the Enter key (key 
11). Provided the correct code has 
been entered, the system will now be 
reprogrammed with the default user 
code of 10-10-10-10. Conversely, if 
the entered fail-safe code is incor- 
rect, the sad sound will be heard and 
you must re-enter the fail-safe code. 

Once the default code has been 
reprogrammed, the system opera- 
tion will return to normal and you can 
then reprogram a new user code. 

Do not loose the fail-safe code 
that’s supplied when you purchase 
your kit. If you do, the unit will be 
rendered useless if you forget your 
user code. 








unit — you should immediately hear a 
3-note sound. This is the “happy” 
sound and you will hear it a lot during 
the operation of this project. 

LED1 (the “locked” indicator) 
should come on as well. If it does, 
then the receiver is probably working 
correctly. If not, then you have a fault 
somewhere and you will need to go 
back over your work. 

The receiver board is housed in a 
plastic utility case, as shown in the 
photos. This involves cutting away a 
103 x 24mm section from one side of 
the lid, to provide access to the indi- 
cator LEDs. In addition, a matching 
103 x 17mm section is cut away from 
one side of the base, to provide access 
to the screw terminal blocks. 

The front of PC board rests on the 
lip of the cutout, while the back rests 
on top of the integral slots at the back 
of the case. These slots have to be 
trimmed, so that their tops sit 17mm 
below top of the base (ie, so that they 
line up with the lip of the cutout). 


Final testing 


At this stage you have connected 
power and the microcontroller is wait- 
ing for the program to be unlocked. To 
do this, enter the default user code of 
10-10-10-10 followed by the enter (11) 
key. You should be rewarded with the 
“happy” sound. 

The system is now ready for use 
with all programmable functions set 
to the defaults — see Table 3. 

Once the system has been unlocked, 
it can be easily locked again by press- 
ing and holding either the 8, 9, 10 or 
11 key for more than 3s. At the end of 
3s, the Locked LED will come on and 
the “happy” sound will be heard. 

Note that because nothing happens 
when a key is first pressed (only when 
it is released), none of these channels 
will be affected provided the button is 
held down for more than 3s. 

Finally, once the unit is working 
correctly, you can code the pin 1-8 
address lines. As indicated previously, 
you code each address pin by either 
leaving it O\C or by bridging it to the’ 
supply rail or to OV. Just make sure 
that the transmitter and receiver codes 
match. 

Footnote: technical queries on this 
design can be directed to the author, 
Jeff Monegal. Jeff can also customise 
the PIC software if you wish to change 
the channel functions. His email ad- 
dress is: jmonegal@ozemail.com.au 
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VINTAGE RADIO 


By RODNEY CHAMPNESS, VK3UG 





Vibrators: the death knell of 
heavy, expensive dry batteries; Pt.2 


Last month, we looked at the basics of 
vibrator power supplies as used in many 
vintage radio receivers. This month, we take 
a look at interference suppression in vibrator 
supplies and describe how to service them. 


Fig.1 shows the circuit details for a 
typical vibrator power supply, in this 
case from a HMV 268/328 vibrator 
receiver. In operation, the vibrator 
(VIB) alternately “earths” the ends of 
the primary winding of T2, thereby 
causing pulses of current to flow 
through each half-winding to earth 
via vibrator contacts 1, 5 & 6. 

The transformer (T2) steps up the 
primary voltage and the resulting sec- 
ondary voltage is then rectified by 
contacts 2, 4 & 6 in the vibrator. The 





Five typical vibrators (from left to right): Van Ruyten 32V 200W dual interrupter 


output, at the centre-tap of the second- 
ary, is DC with ripple on it - much like 
the hum voltages in an AC supply. 
Note that the vibrator transformer has 
a “buffer” capacitor (C37) across it 
and this has voltage rating of 2000V. 
A basic vibrator power supply gen- 
erates considerable electrical interfer- 
ence (vibrator “hash”) which left 
unsuppressed, will completely drown 
out all but the strongest radio stations. 
However, vibrator radios were mostly 
used in rural areas where radio sig- 


vibrator, Oak V6606 6V dual interrupter (with strapped pins) vibrator, Oak 
V5124 6V synchronous vibrator, Plessey 121HD4 12V non-synchronous vibrator 
and Ferrocart M437 6V non-synchronous vibrator. 
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nals were relatively weak. 

To overcome the interference, radio 
frequency chokes (RFCs) were fitted 
in series with both the low tension 
(LT) rail and high tension (HT) lead. 
In Fig.1, these RFCs include CK1 & 
CK3 in the LT rail and CK2 in the HT 
rail. In addition, radio frequency (RF) 
bypass capacitors were connected be- 
tween LT & HT rails and earth - ie, 
C40, C41 & C42. In practice, these 
bypasses were fitted near the RF 
chokes and as a result, interference 
on these lines was virtually elimi- 
nated. 

However, a vibrator supply will also 
radiate interference directly from the 
supply leads and from other compo- 
nents prior to the filters. To overcome 
this, the supply is shielded within a 
metal box - sometimes double- 
shielded, as can be seen by the dotted 
line enclosures around the vibrator 
supply in Fig.1. The earth points in 
vibrator power supplies also had to be 
chosen with care and some supplies 
used “one point” earthing, where all 
leads that carry interference are 
earthed at one point only. 


Battery filament lines 


The battery filament lines are also 
filtered to remove any ripple and this 
is accomplished in Fig.1 by power 
choke CK5 and electrolytic capacitor 
C43. However, you may be wondering 
why the negative power lead and the 
positive power leads are split into two 
wires each. This was done so that the 
ripple along the vibrator positive and 
negative supply lines was not im- 
pressed onto the filament lines. 

In practice, the battery filters out 
most of the ripple as it acts as a very 
large capacitor. Note that the voltage 
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Fig.1; the circuit diagram for the HMV 268/328 filament and vibrator supply. The vibrator is a synchronous type, 
since it also rectifies the output on the transformer secondary windings. 


drop to the vibrator supply must be 
minuscule for efficient operation, so 
no iron-cored filter choke is fitted to 
this line. 

Note also that the current drawn 
by the supply is quite variable and 
“peaky” over each cycle that the vi- 
brator goes through. As a result, ca- 
pacitor C38 (500pF) is fitted to smooth 
the voltage at the supply input so that 
the voltage does not sag when high 
current is being drawn. 

The filament line requires effective 
filtering and bypassing for the receiver 
to work correctly. As already men- 
tioned, CK5 and C43 ensure that al- 
most pure DC is fed to the 1L5G valve. 
Then, on the negative side of the 1L5G 
filament, another electrolytic capaci- 
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tor is wired to earth. This filters out 
any audio signals (ripple) which may 
appear on the filament line due to 
variations in the current drain when 
the valve is amplifying an audio sig- 
nal. 

If this is not done, an audio signal 
will be present on the filaments of all 
the other valves in the receiver and 
this will cause many strange effects. 
Capacitors C34 and C35 bypass any 
RF signals to earth, just as a bypass 
capacitor fitted to the cathode of an 
AC valve does. 

The HT line also has filtering to 
remove the vibrator ripple voltage 
(hum, if you like) from the receiver 
HT supply. This is achieved using 
C39, CK4 & C28. This filter network is 








virtually the same as that used in AC 
receivers of the same era. 


Mechanical noise 


Along with the electrical noise, it 
was also important to remove the me- 
chanical noise of the vibrator itself. 
As a result, vibrators were manufac- 
tured with internal resilient rubber 
mounts at the upper end of the vibra- 
tor case, along with rubber mounts at 
the base (see photo). The vibrator was 
then mounted in a 4, 5, 6 or 7-pin 
valve socket which was usually in- 
stalled on a resilient mount (eg, the 
HMV 2V vibrator supply had its vi- 
brator installed on a rubber-mounted 
socket, while the case was enclosed in 
a rubber sock). 

The supply enclosure was then of- 
ten mounted on grommets and at- 
tached to the chassis with earthing 
only at one point for interference sup- 
pression purposes. The mechanical 
noise is virtually non-existent when 
all of this is done. However, not all of 
these soundproofing measures were 
used (or were necessary) in all sup- 
plies. 


How the vibrator works 


Let’s now take a close look at the 
circuit of the HMV 268 power supply 
shown in Fig.1. As shown, the +6V 
rail from the battery is applied (via 
CK3 & CK1) to the centre-tap of the 
primary of the vibrator transformer 
(T2). It is also applied to pin 3 of the 
vibrator. 

From pin 3, the current flows down 
through the reed drive coil, through 
the top set of points and finally through 
the reed to earth via pin 6. All other 
sets of points are initially open. The 
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current through the coil causes it to 
become an electromagnet which at- 
tracts the reed to the left. 

As a result, the moving reed makes 
contact with points 1 and 2 and so 
these two points are earthed. 

At the same time, the reed drive 
contacts (at the top of the vibrator) 
separate and the magnetic field col- 
lapses. The reed then reverses direc- 
tion, contacts 1 & 2 now separating 
from the reed contacts. The reed then 
continues to the right, making contact 
again with the reed drive point and 
also with contacts 4 & 5 which are 
now earthed via pin 6. 

The current through the vibrator 
coil once again causes the reed to re- 
verse to reverse direction and con- 
tacts 4 and 5 separate from the reed 
points. The reed then continues on to 
break the coil current and make con- 
tact with contacts 1 & 2 again and so 
this cycle is repeated for as long as 
voltage is applied to pin 3. 

The frequency and amplitude of the 
springy reed is governed by two fac- 
tors: (1) its natural frequency of vibra- 
tion and (2) the setting of an adjust- 
able drive point. This adjustment can 
be seen on the side of the vibrator 
frame (V5124). In practice, the fre- 
quency of operation of vibrators var- 
ies with the make and its intended 
purpose. Most radio receiver types 
operate at 100Hz or 150Hz. However, 
the Van Ruyten vibrator operates at 
50Hz, as it is usually used in a 32V DC 
to 240V 200W AC mains output sup- 


ply. 
Increasing the voltage 


OK, let’s now take a look at how the 
low voltage DC is increased to a much 
higher DC voltage in a vibrator sup- 
ply. 

As discussed above, when the reed 
moves to the left, contact 1 is con- 
nected to earth and this in turn earths 
one side of transformer T2’s primary 
winding. As aresult, current flows via 
the centre tap of the transformer and 
through the winding to earth via pins 
1 & 6 of the vibrator. The current builds 
up for a short time and then the vibra- 
tor points open again and the current 
ceases. 

When the reed contacts reach the 
opposite (righthand) side, the 
righthand end of the transformer’s pri- 
mary winding is earthed via pins 5 & 
6. As a result, current now flows is 
this half of the transformer primary to 
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Photo Gallery: Philips Model 
2510 Consolette (circa 1929) 


Liveried in mottled red and black, the Philips Model 2510 consolette comes com- 
plete with a speaker cabinet that, with its imitation drawers, is reminiscent of an Art- 
Deco writing bureau. The “trunk” on top is steel-framed with timber inset panels and 
houses a 5-valve TRF receiver. This has a hinged lid and the escutcheon features a 
celluloid viewer through which the drum dial is read. The tuning and volume controls 
were situated at either end of the set. 


(Restored by Maxwell L. Johnson, Tasmania; photo by Ross Johnson). 


earth (ie, in the opposite direction). 
This cycle is then repeated, so that the 
6V supply is alternately “switched” 
across each half of the transformer 
primary. 





The transformer has a step-up ratio 
of around 1:25 and so the secondary 
voltage will be around 150V across 
each half of the secondary winding. 
This alternating voltage is now recti- 
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fied and this is done using two extra 
pairs of contacts in the vibrator. 

As shown in Fig.1, the vibrator 
earths the lefthand end of the trans- 
former secondary in synchronism with 
the lefthand end of the primary - ie, 
via contacts 2 & 6. Similarly, it earths 
the righthand end of the secondary in 
synchronism with the righthand end 
of the primary, this time via contacts 4 
& 6. As a result, the output from the 
transformer (taken at the centre tap) is 
rectified and this rectified DC voltage 
is then fed to the LC filter network 
(C39, CK2, C41, CK4 & C28) to derive 
a nominal 135V rail. 

In practice, however, the secondary 
contacts are slightly staggered, so that 
they close and open a short time after 
the primary contacts. So why was this 
done? 

The answer is that when contact 1 
makes contact with the reed, T2’s pri- 
mary winding starts to draw current. 
At the same time, the secondary will 
have little or no voltage across it. This 
means that if contact 2 made contact 
with the reed at exactly the same time 
as pin 1, there would be no induced 
voltage across the secondary. Further- 
more, if C39 were charged, it would 
discharge back through T2’s second- 
ary and pin 2 of the vibrator to earth. 

The same situation applies if con- 
tact 4 were to make contact with the 
reed at the same time as contact 5. 
This is clearly not what we want and 
the result would be a lot of sparking at 
the secondary contacts. 

To eliminate this problem, the sec- 
ondary contacts are adjusted so that 
they do not close until the voltage 
developed across each half secondary 
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winding has risen to near its peak. 
This will be slightly greater than the 
voltage across C39. As a result, when 
the secondary contacts switch, very 
little current flows through them and 
this eliminates the sparking. 

In practice, the timing is controlled 
by the difference in the gap between 
the primary and secondary points. In 
a typical Oak synchronous vibrator 
(V5124), the primary points gap is 
0.003 inches, while the secondary 
points gap is 0.005 inches. 


Buffer capacitor 


Now we come to the buffer capaci- 
tor. In the HMV 268 circuit, it is wired 
across the entire secondary winding 
and is a 5nF (.005yF) capacitor rated 
at 2000V (C37). Note that the voltage 
rating is important, as transient volt- 
ages much higher than the nominal 
output voltage of the supply are de- 
veloped when the primary vibrator 
points open. 

In other circuits, the buffer capaci- 
tor may be wired across the primary, 
or across both the primary and the 
secondary in some instances. Another 
variation is to use two capacitors, one 
across each half of the primary or sec- 
ondary winding. In some cases, a low- 
value resistor is wired in series with 
the buffer capacitor. 

The value of the capacitor depends 
on just where it is wired into the cir- 
cuit and the inductance of the pri- 
mary or secondary winding. In opera- 
tion, the buffer resonates the trans- 
former at approximately the frequency 
of the vibrator operation. As a result, 
the vibrator will have minimal spark- 
ing at the contacts and the current 


drain without a load will be greatly 
reduced. 


Servicing vibrator supplies 


Servicing vibrator power supplies 
can be divided into two parts: (1) over- 
hauling the mechanics of the vibrator 
itself and (2) overhauling the associ- 
ated electronic circuitry. 

The first job is to service the vibra- 
tor points and that involves disassem- 
bling the vibrator. Unsealed types can 
easily be dismantled. In the case of 
the Oak vibrators, it is necessary to 
first desolder the lug at the side of the 
base and then lever out the circlip. It’s 
then just a matter of wriggling the 
base so that the internal assembly can 
be withdrawn from the case. 

A somewhat more brutal method 
needs to be used with Ferrocart vibra- 
tors. In one of the photographs, a pair 
of side-cutters can be seen near the 
base of the vibrator. The side-cutters 
are used to peel the rolled in edge of 
the metal can away from the base. 
Once this is done, the vibrator can be 
slid out of its case. 

Of course, this mucks up the nice 
tidy fold so that it looks slightly muti- 
lated when the vibrator is later reas- 
sembled. However, there’s not much 
choice if you want to restore this type 
of vibrator. It obviously wasn’t de- 
signed to be serviced but replacements 
are not easy to obtain. 

Once the vibrator has been disman- 
tled, the first job is to check that the 
reed coil has continuity. Obviously, 
there’s no point in going further if this 
is open circuit. If the points are not 
too badly pitted, they can be cleaned 
using some very fine wet and dry 
paper or by using a contact cleaner. 
Push them lightly together while run- 
ning the paper between them, until 
the faces are smooth and shiny. Wash 
out any muck with methylated spirits 
and check that there is no corrosion 
on the points, as this can stop them 
from making good electrical contact. 

If the points are in poor condition, 
an automotive points file is worth a 
try. Make sure that you keep the file 
parallel to the faces of the points and 
be careful not to bend the points fur- 
ther apart during this process. 

A vibrator in good condition will 
start and run on a voltage that’s about 
2/3rds of its normal running voltage. 
In addition, a 6V vibrator that has an 
independent reed drive system (eg, 
the Oak synchronous types) can be 
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By. oe of side cutters can be used 
_ to peel back the crimped edge of 
the Ferrocart M437 6V non- 
_ synchronous vibrator so that it 
can be removed from its case. By 
contrast, the Oak vibrator at right 
__ is opened by removing a circlip 
_ and desoldering a solder lug. 


used in a 12V or 32V system if a suit- 
able dropping resistor is placed in 
series with the reed coil. A 12V type 
could also be used on 32V using the 
same technique, while some 32V Op- 
eratic receivers used a 24V vibrator. 

Next, it would be a good idea to 
check the resilient mounts inside the 
vibrator. The rubber socket at the end 
of the case is usually OK but the rub- 
ber around the base may have deterio- 
rated. If so, it’s a good idea to discon- 
nect the leads to the plug and slip 
some flexible insulated sleeving over 
them before resoldering them. Make 
sure that the solder doesn’t get down 
into the flexible braided lead during 
this procedure. 

Once this has been done, pack up 
the space alongside these braided 
leads with foam plastic to retain the 
resilient mount effectiveness. 

It isn’t a bad idea to run the vibrator 
pack with the set disconnected and 
the cover removed so that you can 
check for sparking and correct general 
operation. This should be done par- 
ticularly if the output voltage is low 
on load. However, don’t do this until 
the buffer capacitor has been checked 
and if necessary, replaced. 

In some cases, it may be necessary 
to bend the fixed points closer or fur- 
ther away from the vibrating points to 
improve operation. This can be done 
using long-nosed pliers (without 
power applied, of course). Be sure to 
adjust the points so that they remain 
parallel with each other. 

The reed drive adjustment (if fitted) 
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may also need to be altered. An oscil- 
loscope is desirable so that you can 
check the check the various wave- 
forms around the transformer after 
making adjustment but is by no means 
essential. 

Note that the gaps between the 
points for the Oak synchronous vibra- 
tor are 0.003 inches for the primary 
points and 0.005 inches for the sec- 
ondary points. By contrast, the 
Ferrocart non- synchronous vibrator 
has a spacing of 0.008-inch, while the 
Van Ruyten is spaced at 0.012 inches. 
A set of automotive feeler gauges simi- 
lar to those shown in one of the photo- 
graphs is necessary to accurately set 
the gaps. 

Even without feeler gauges, it’s pos- 
sible to adjust the points so that the 
vibrator operates satisfactorily. How- 
ever, always make sure that the sec- 
ondary contacts are spaced wider than 
the primary ones on a synchronous 
vibrator. 

With the Oak and the Van Ruyten 
units, the reed drive can be adjusted 
by shifting the position of the fixed 
point for the reed coil. Experiment as 
necessary to see what effect this has 
on the “vigour” of the vibration (the 
more the better). Don’t adjust the other 
points until the reed is vibrating cor- 
rectly. 


Checking the electronics 


Checking out the electronic circuitry 
is straightforward since there are only 
a few parts involved. The first step is 
to check all the wound components 


(inductors and RFCs), although they 
are usually OK. That done, you should 
check all the paper and electrolytic 
capacitors, replacing any that appear 
to be defective. 

One of the most critical components 
is the buffer capacitor. It should be 
checked with a high voltage tester for 
leakage and should also be checked 
for capacitance. If you don’t have the 
necessary equipment to check this 
capacitor, just replace it if the supply 
draws a high current when there is no 
load. 

A typical 6V battery set vibrator 
supply should draw about 0.8A when 
connected to a set using 2V valves. By 
the way, high-voltage capacitors suit- 
able for buffer use are often available 
from TV parts suppliers (eg, WES Com- 
ponents, Ashfield, NSW). 


Summary 


Many vintage radio restorers don’t 
feel confident about dealing with vi- 
brators and vibrator power supplies 
but most can be serviced relatively 
easily. Vibrator radios are well worth- 
while collecting — they are not all that 
common and are another important 
part of our radio heritage. sc 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from. 
readers are welcome and will be paid for at standard rates. 


LEDS 


D1-Dé: 1N4148 
—oee el a 
A K 


$1 


IC1: 74C14 


Interactive 
toy traffic lights 


This toy traffic signal uses a sin- 
gle low-cost hex Schmitt-trigger in- 
verter IC (IC1a-IC1f) to directly drive 
three coloured LEDs (red, green and 
amber). 

At switch-on, the circuit lights 
the red signal for 30s, then shows 
green for 6s, then amber for 3s. It 
then repeats the sequence. Interac- 
tion is provided by pushbutton S1 
which abbreviates the red period to 
a further 3s only, if it is pressed 
while the red signal is showing. 

Sequencing of the three LEDs is 
controlled by inverters IC1c, ICid 
& IC1e, while the electrolytic ca- 
pacitors at the inverter outputs and 
their associated 2.7MQ resistors de- 
termine how long each LED stays 
on. Diodes D3, D4 & D5 discharge 
the timing capacitors for the next 
two LEDs in the sequence while 
the current LED is on. 

Note also the 10kQ resistor at the 
input of each inverter. These pro- 
tect the inverter inputs from being 
damaged by the negative voltage 
produced when the previous out- 
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put goes low while its timing ca- 
pacitor is fully charged. 

The circuit is forced into the red 
state at switch-on by IC1f and its 
associated circuitry. What happens 
is that IC1f briefly pulls the nega- 
tive end of the amber timing ca- 
pacitor (C4) low via D6 at switch- 
on. As a result, IC1e’s output goes 
high and turns the amber LED 
(LED3) off. 

The red timing capacitor (C5) is 
in a discharged state at power-up 
because D5 and the 10kQ resistor at 
the output of IC1e discharge it when 
the power is off. As a result, when 
IC1e’s output goes high, IC1c’s out- 
put goes low and turns LED1 (red) 
on. 

This also pulls the input of IC1d 
low, so IC1d’s output goes high, 
turning the green LED off. 

The amber timing capacitor (C4) 
at the output of ICid charges rap- 
idly when it receives the negative 
pulse from IC1f. That’s because its 
positive end is high when the green 
LED is off and the pulse takes its 
negative end low. 

When pin 12 of IC1f subsequently 
goes high at the end of the switch- 


on pulse, this remains charged and 
holds the input of IC1e low, so the 
amber LED (LED3) remains off. 

Pushbutton operation is control- 
led by IC1a and IC1b, which rap- 
idly charge the red timing capaci- 
tor (C5) 3s after switch S11 is pressed. 
This works as follows: pin 2 of IC1a 
is high when the red LED is on, so 
pressing S1 during the red period 
rapidly charges C1. C2 then charges 
slowly from C1 via a 2.7MQ resis- 
tor. 

After about 3s, C2 reaches IC1b’s 
trigger threshold and so pin 4 of 
IC1b switches low. Because the red 
LED is on, the amber LED is off. 
This means that pin 10 of IC1e is 
high and so the positive end of C5 
is also high. When IC1ib’s output 
goes low, it pulls the negative end 
of C5 low via D2, thereby rapidly 
charging this timing capacitor. 

This ends the red period and so 
the red LED (LED1) turns off. As a 
result, IC1a’s output goes low and 
C1 and C2 discharge via D1, ready 
for the next time switch S1 is press- 
ed. 

Andrew Partridge, 

Kuranda, Qld. ($45) 
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IC1: 4011B OR 4093B 


1N914 (1N4148) 


LM7809 
OUT 
(fe — GND fT 
IN A 


Multipurpose 
flipflop timer 

This particular timing circuit can 
be used to time one-shot events 
from a few seconds to a few hours. 
And in standby mode (ie, with RLY1 
and LED1 off), its power consump- 
tion is very low. 

The heart of this circuit is a low- 
cost CMOS 4011 quad NAND gate, 
with IC1a & IC1b configured as a 
standard Set/Reset flipflop. Briefly 
pressing switch S1 to start the tim- 
ing sequence pulls pin 1 of IC1a 
low and, as a result, pin 3 switches 
high. 

Two things happen while pin 3 
is high: capacitor Cx begins charg- 
ing via potentiometer Rx; and (2) 
pin 11 of IC1d will be low, which 
means that transistors Q3 and Q1 
are both on. As a result, both LED 1 
and relay RLY1 are also on. 

RLY1 and LED 1 remain on until 
Cx has been charged up to about 


Automatic white-LED 
garden light 


This white-LED driver circuit is 
ideal for use in a garden light. It auto- 
matically turns the LED on at night 
and runs from a single 1.2V nicad cell 
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70% of Vcc (ie, the supply rail). At 
this point, pins 8 & 9 of IC1c are 
pulled high and so its pin 10 out- 
put goes low and resets the flipflop 
by applying a low to pin 6 of IC1b. 
This causes pin 3 of IC1a to go low 
and so LED1 and RLY1 switch off 
and the timing period ends. 

At the same time, pin 4 of the 
flipflop goes high and this turns on 
transistor Q2 while ever the flipflop 
is held reset. This ensures that Cx 
is discharged, so that the circuit is 
ready the next time S11 is pressed. 

Diode D1 and its associated 10uF 
capacitor reset the flipflop when 
power is first applied, so that LED1 
and RLY1 remain off until S1 is 
pressed. D4 is included to protect 
Q1 against the back-EMF that’s gen- 
erated when the relay switches off. 

Choosing appropriate values for 
Cx & Rx for a given time delay is 
straightforward. The formula is T = 
1.24 x Rx x Cx, where T is the delay 
time in seconds. 


which is recharged by a solar cell dur- 
ing the day. 

The prototype used the existing cas- 
ing and solar cell from an old garden 
light but you could also use a solar 
cell from a solar education kit. 

Diode D1 allows the solar cell to 


As an example, let’s assume that 
we require a time delay of 10s us- 
ing a value of 100uF for Cx. Now 
we just need to calculate the value 
of Rx as follows: 

Rx = 10s/(1.24 x Cx) = 80,6450 

In this case, an 82kQ resistor 
would be the closest value. 

You can use either a fixed resis- 
tor for Rx or you can use a potenti- 
ometer (or trimpot) which can be 
adjusted to give the required time 
delay. Note that the value of Rx 
should not be any more than a few 
megohms. 

Power for the circuit can be de- 
rived from any 12V DC source. This 
is then fed to 3-terminal regulator 
REG1 to derive a 9V rail to power 
the circuitry. The exception here is 
the relay circuit, which is powered 
from the 12V rail. Diode D3 pro- 
tects the circuit against incorrect 
supply polarity. 

Trent Jackson, 

Dural, NSW. ($40) 





charge the battery during the day and 
prevents it from discharging back into 
the solar cell at night. Transistor Q1 
controls the LED driver circuit. This 
transistor is normally on during the 
day (ie, when there is output from the 

continued next page 
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solar cell) and so Q2 and the LED are 
off. 

At night time, Q1 is off and this 
allows a simple blocking oscillator 
circuit based on T1, R2 and Q2 to 
operate. This circuit in turn drives 
LED1 via a 1Q resistor which limits 
the peak current into the LED. 

T1 is wound bifilar, with the two 
windings configured to produce a cen- 
tre-tapped winding. Winding AB is 
the main primary winding and wind- 
ing BC is the feedback winding. The 
number of turns and the core used are 
not critical. The prototype worked 
with a toroid scrounged from an old 
computer power supply, as well as 
with a small ferrite suppression bead 
and an Altronics L5110 core. 

The toroids were wound using 10 
turns of 0.25mm wire, while the fer- 
rite bead worked with just five turns 
of 0.25 mm wire through the hole 
(that’s all that would fit). 

The oscillator works like this: when 
Q1 turns off, current flows through R2 
and turns Q2 on. This causes current 
to flow through winding AB and the 
core produces a magnetic flux. And 
that in turn causes end C on the trans- 






























Picaxe-based 
bicycle odometer 


This bicycle odometer has a 100- 
metre resolution and is based on 
the Picaxe08 microcontroller. 

A magnetic reed switch fixed to 
the bicycle frame is used to detect 
the wheel rotations. This reed 
switch is activated by a magnet 
fixed to the wheel spokes and trig- 
gers an RS flipflop based on IC1. 
The “Q” output of the flipflop is 
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former to rise above the battery volt- 
age and turn Q2 on hard. 

When the core saturates, the volt- 
age at C drops back to the battery 
voltage, thus reducing the current in 
winding AB. As this happens, the flux 
in the core starts to fall and this causes 
the voltage at C to drop below 0.6V. As 
aresult, Q2 turns off and because there 
is now no current in AB, the flux in 
the core starts to collapse. 

What happens now is that the volt- 
age on end A of the windings rises 
above the battery voltage. When it gets 
to 3.2-3.6V with respect to ground, 


coupled to an input (pin 4) of IC2, 
the Picaxe microcontroller chip. 
The Picaxe program (see next page) 
waits for a high on pin 4 and when 
this occurs, the program branches 
to a counter which is incremented 
with each wheel revolution. 
Subsequently, the program sets a 
high on pin 5 which.resets the 
flipflop to a low state. This pre- 
vents retriggering on a single pass 
of the magnet past the reed switch. 
It also prevents retriggering in the 













LED1 “fires” 
and current flows 
from the battery 
via BA, through the LED 
and back to the battery. 

When the flux is spent, LED1 turns 
off and end C returns to the battery 
voltage. Current now flows through 
R2 and into the base of Q2 and the 
whole cycle starts over again. 

Finally, when the Sun rises the fol- 
lowing morning, Q1 turns on, robs Q2 
of its base drive, the oscillation stops 
and LED1 goes out. 

Nick Baroni, 

Willetton WA. 





event that the bicycle is stationary 
but the magnet is adjacent to the 
reed switch. 

My bicycle has a wheel diameter 
of 700mm, corresponding to a cir- 
cumference of 2.2m. This corre- 
sponds to 45.5 revolutions over a 
distance of 100 metres. As a result, 
the program alternately counts 45 
revolutions and 46 revolutions to 
give the necessary 45.5 revolutions/ 
100 metres. 

Each time a count of 45 or 46 is 
reached, the program sends a 1ms 
pulse to pin 3 using the ‘Puls’ sub- 
routine. This increments the dig- 
ital counter by 1, corresponding to 
0.1km. 

The prototype used a 3-digit LED 
counter to provide a readout for the 
odometer but a cheap calculator 
could also be used to perform the 
counting function (see SILICON CHIP, 
May 2003). 

Tony Verberne, 

Ivanhoe, Vic. ($40) 
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‘ Bicycle Odometer Program 


KKK KKK KKK KKK RRR RR KR KR RK KKK KKK KK KK KKK 


DK I KOR ORO IRR RR ORR RR KR KK 


'*The program sends a 1 ms pulse to a counter every 100 metres. It is assumed that * 
‘*the wheel diameter is 70 cm. The circumference is then 2.2 m. The bicycle travels * 
'*100 m in 100/2.2 = 45.5 rotations of the wheel. Each rotation is sensed by a reed * 
'*switch which is activated by a magnet mounted on the spokes. Pulses from the reed * 
'*switch are counted in software by the PicAxe program. Every 45 or 46 rotations, a * 
'*pulse is sent to a counter. This fixes the 45.5 turns problem. This calibration can be * 
'*changed to suit other wheel diameters. Although the output of the PicAxe chip can * 
‘*be counted with a digital counter, another option is to use a cheap, small calculator * 
'* to perform the counting task. The calculator is initialised using a sequence of * 

‘* commands from the outputs of the PicAxe chip. * 


LO RRR IO IORI kk kk 


1 


symbol counter1 = b0 

symbol flagi = b1 

bd =0 

b1=0 

main: 

If pin3 =1 and flag1 = 0 then Inc1 
If pin3 =1 and flag1 = 1 then Inc2 


goto main 
Inct: 


counter1 = counter1 + 1 
pulsout 2, 100 


If counter1 = 45 then Puls 
goto main 
Inc2: 


counter1 = counter1 + 1 
pulsout 2, 100 


lf counter1 = 46 then Puls 
goto main 


Puls: 
pulsout 4, 100 


b0 =0 


If flag1 = 0 then flaga 
If flag1 = 1 then flagb 


flaga: 
flag1 =1 
goto main 
flagb: 
flagi = 0 
goto main 


‘set initial conditions for counter 
‘and flag1 


‘check for pulse from reed switch 
‘if high go to Inc1 or Inc2 routine 


‘if low cycle again 

‘counter for 0.70 m wheel diameter 
‘increment counter with each rotation 
‘send 1 ms pulse to pin 2 of 
‘microcontroller chip to reset flipflop 
‘test for 45 counts (~ 100 m distance) 
‘return to main program 

‘counter for 0.70 m wheel diameter 
‘increment counter with each rotation 
‘send 1 ms pulse to pin 2 of 
‘microcontroller chip to reset flipflop 


‘test for 46 counts (~ 100 m distance) 
‘return to main program 


‘send 1 ms pulse to pin 4 of the 
‘microcontroller chip 
‘reset counter1 to zero 


‘conditionally reset flag 


‘Notes: After counter1 is reset, a pulse is sent to pin2 which then resets the flipflop. The 
‘flipflop is also connected to the reed switch. This avoids retrigger from one wheel rotation. 
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aly 1989: ing Brake Light Flasher; What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, Pt.2. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Filter For Suppressing TV Interference. 


duly 1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio Pt.1; High Or Low 
Fluid Level Detector; Studio Series 20-Band Stereo Equaliser, Pt.2. 


October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet 
Preamplifier For Amateur TV; 2-Chip Portable AM Stereo Radio, Pt.2. 


November 1989: Radfax Decoder For Your PC (Displays Fax, RTTY & 
Morse); FM Radio Intercom For Motorbikes, Pt.2; 2-Chip Portable AM 
Stereo Radio, Pt.3; Floppy Disk Drive Formats & Options. 


January 1990: High Quality Sine/Square Oscillator; Service Tips For 
Your VCR; Active Antenna Kit; Designing UHF Transmitter Stages. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality Audio 
Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire Antenna 
Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


March 1990: Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2; Using The UC3906 
SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Supply, Voice-Operated Switch 
With Delayed Audio; 16-Channel Mixing Desk, Pt.3; Active CW Filter. 


June 1990: Multi-Sector Home Burglar Alarm; Build A Low-Noise 
Universal Stereo Preamplifier; Load Protector For Power Supplies. 


July 1990: Digital Sine/Square Generator, Pt.1 ya 0-500kHz); 
Burglar Alarm _ & Combination Lock; Build A Simple Electronic 
Die; A Low-Cost 


August 1990: High Stability UHF Remote Transmitter; Universal Safety 
Timer For Mains Appliances (9 Minutes); Horace The Electronic Cricket; 
Digital Sine/Square Generator, Pt.2. 


September 1990: A Low-Cost 3-Digit Counter Module; Build A Simple 
Shortwave Converter For The 2-Metre Band; The Care & Feeding Of 
Nicad Battery Packs (Getting The Most From Nicad Batteries). 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
Alarms; Dimming Controls For The Discolight; Surfsound Simulator; 
DC Offset For DMMs; NE602 Converter Circuits. 


November 1990: Connecting Two TV Sets To One VCR; Build An Egg 
Timer; Low-Cost Model Train Controller; 1.5V To 9V DC Converter; 
Introduction To Digital Electronics; A 6-Metre Amateur Transmitter. 


ual Power Supply. 


January 1991: Fast Charger For Nicad Batteries, Pt.1; Have Fun With 
The Fruit Machine bald Poker Machine); Build A Two-Tone Alarm 
Module; The Dangers of Servicing Microwave Ovens. 


March 1991: Transistor Beta Tester Mk.2; A Synthesised AM Stereo 
Tuner, Pt.2; Multi-Purpose I/O Board For PC-Compatibles; Universal 
Wideband RF Preamplifier For Amateur Radio & TV. 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo Audio 
Expander; Fluorescent Light Simulator For Model Railways; How To 
Install Multiple TV Outlets, Pt.1. 


July 1991: Loudspeaker Protector For Stereo Amplifiers; 4-Channel 
Lig ng Desk, Pt.2; How.To Install Multiple TV Outlets, Pt.2; Tuning In 
To Satellite TV, Pt.2. 


September 1991: Digital Altimeter For Gliders & Ultralights; Ultra- 
sonic Switch For Mains aa The Basics Of A/D & D/A Conver- 
sion; Plotting The Course Of Thunderstorms. 


October 1991: Build A Talking Voltmeter For Your PC, Pt.1; SteamSound 
Simulator For Model Railways Mk.II; Magnetic Field Strength Meter; 
Digital Altimeter For Gliders, Pt.2; Military Applications Of R/C Aircraft. 


November 1991: Build A Colour TV Pattern Generator, Pt.1; A Junkbox 
2-Valve Receiver; Flashing Alarm Light For Cars; Digital Altimeter For 
Gliders, Pt.3; Build A Talking Voltmeter For Your PC, Pt.2. 


December 1991: TV Transmitter For VCRs With UHF Modulators; IR 
Light Beam Relay; Colour TV Pattern Generator, Pt.2; Index To Vol.4. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch For 
Car Radiator Fans; Valve Substitution In Vintage Radios. 


April 1992: IR Remote Control For Model Railroads; Differential Input 
Buffer For CROs; Understanding Computer Memory; Aligning Vintage 
Radio Receivers, Pt.1. 


dune 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Railroads, Pt.3; 
15-Watt 12-240V Inverter; A Look At Hard Disk Drives. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Home Burglar Alarm, Pt.2; Mini Amplifier For Personal Stereos; A 
Regulated Lead-Acid Battery Charger. 


February 1993: Three Projects For Model Railroads; Low Fuel Indica- 
tor For Cars; Audio Level/VU Meter (LED Readout); An Electronic 
Cockroach; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.5. 


March 1993: Solar Charger For 12V Batteries; Alarm-Triggered Secu- 
rity Camera; Reaction Trainer; Audio Mixer for Camcorders; A 24-Hour 
Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter; Digital 
Clock With Battery Back-Up. 


dune 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars; Windows-Based Logic Analyser. 


July 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Windows- 
Based Logic Analyser, Pt.2; Antenna Tuners — Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light 
Array; Microprocessor-Based Sidereal Clock; Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preamplifier With IR Remote Control, Pt.1; In-Circuit Transistor Tester; 
+5V to +15V DC Converter; Remote-Controlled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote Con- 
trol, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: High Efficiency Inverter For Fluorescent Tubes; Stereo 
Preamplifier With IR Remote Control, Pt.3; Siren Sound Generator; 
Engine Management, Pt.2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; Build A LED 
Stroboscope; Build A 25W Audio Amplifier Module; A 1-Chip Melody 
Generator; Engine Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Variable Power Supply; Solar Panel Switching 
Regulator; Printer Status Indicator; Mini Drill Speed Controller; Step- 
per Motor Controller; Active Filter Design; Engine Management, Pt.4. 


February 1994: Build A 90-Second Message Recorder; 12-240VAC 
200W Inverter; 0.5W Audio Amplifier; 3A 40V Adjustable Power Sup- 
ply; Engine Management, Pt.5; Airbags In Cars — How They Work. 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) Audio 
Amplifier Module; Level Crossing Detector For Model Railways; Voice 
Activated Switch For FM Microphones; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator; Universal Stereo Preampli- 
fier; Digital Water Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance Metal 
Locator; Multi-Channel Infrared Remote Control; Dual Electronic Dice; 
Simple Servo Driver Circuits; Engine Management, Pt.8. 


dune 1994: A Coolant Level Alarm For Your Car; 80-Metre AM/CW 
Transmitter For Amateurs; Converting Phono Inputs To Line Inputs; 
PC-Based Nicad Battery Monitor; Engine Management, Pt.9. 


duly 1994: Build A 4-Bay Bow-Tie UHF TV Antenna; PreChamp 2- 
Transistor oe Steam Train Whistle & Diesel Horn Simulator; 
6V SLA Battery Charger; Electronic Engine Management, Pt.10. 
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August 1994: High-Power Dimmer For Incandescent aay Dual 
Diversity Tuner For FM Microphones, Pt.1; Nicad Zapper (For Resur- 
recting Nicad Batteries); Electronic Engine Management, Pt.11. 


September 1994: Automatic Discharger For Nicad Batteries; MiniVox 
Voice Operated Relay; AM Radio For Weather Beacons; Dual Diversity 
Tuner For FM Mics, Pt.2; Electronic Engine Management, Pt.12. 


October 1994: How Dolby Surround Sound Works; Dual Rail Variable 
Power Supply; Build A Talking Headlight Reminder; Electronic Ballast 
For Fluorescent Lights; Electronic Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumeric 
Clock; 80-Metre DSB Amateur Transmitter; Twin-Cell Nicad Discharger 
(See May 1993); How To Plot Patterns Direct to PC Boards. 


December 1994: Easy-To-Build Car Burglar Alarm; Three-Spot Low 
Distortion Sinewave Oscillator; Clifford — A Pesky Electronic Cricket; 
Remote Control System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For Torches; 
Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual Channel UHF 
Remote Control; Stereo Microphone Preamplifier. 


February 1995: 2 x 50W Stereo Amplifier Module; Digital Effects Unit 
For Musicians; 6-Channel Thermometer With LCD Readout; Wide 
Range Electrostatic Loudspeakers, Pt.1; Oil Change Timer For Cars; 
Remote Control System For Models, Pt.2. 


March 1995: 2 x 50W Stereo Amplifier, Pt.1; Subcarrier Decoder For 
FM Receivers; Wide Range Electrostatic Loudspeakers, Pt.2; IR Illumi- 
nator For CCD Cameras; Remote Control System For Models, Pt.3. 


April 1995: FM Radio Trainer, Pt.1; Balanced Mic Preamp & Line Filter; 
50W/Channel Stereo Amplifier, Pt.2; Wide Range Electrostatic Loud- 
speakers, Pt.3; 8-Channel Decoder For Radio Remote Control. 


May 1995: Build A Guitar Headphone Amplifier; FM Radio Trainer, 
Pt.2; Transistor/Mosfet Tester For DMMs; A 16-Channel Decoder For 
Radio Remote Control; Introduction to Satellite TV. 


June 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways; 1W Audio Amplifier Trainer; Low-Cost Video Security Sys- 
tem; Multi-Channel Radio Control Transmitter For Models, Pt.1. 


duly 1995: Electric Fence Controller, How To Run Two Trains On A 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder. 


August 1995: Fuel Injector Monitor For Cars; Gain Controlled Micro- 
pie Preamp; Audio Lab PC-Controlled Test Instrument, Pt.1; How 
0 Identify IDE Hard Disk Drive Parameters. 


September 1995: Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Keypad Combination Lock; The Vader Voice; Jacob's 
Ladder Display; Audio Lab PC-Controlled Test Instrument, Pt.2. 


October 1995: 3-Way Loudspeaker acon Railpower Mk.2 
Walkaround Throttle For Model Railways, Pt.2; Build A Fast Charger 
For Nicad Batteries. 


November 1995: Mixture Display For Fuel Injected Cars; CB Trans- 
verter For The 80M Amateur Band, Pt.1; PIR Movement Detector. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB Transverter 
For The 80M Amateur Band, Pt.2; Subwoofer Controller; Knock Sens- 
ing In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Magnetic Card 
Reader; Build An Automatic Sprinkler Controller; IR Remote Control 
For The Railpower Mk.2; Recharging Nicad Batteries For Long Life. 


April 1996: 125W Audio Amplifier Module; Knock Indicator For Leaded 
Petrol Engines; Multi-Channel Radio Control Transmitter; Pt.3. 


May 1996: High hee Insulation Tester; Knightrider LED Chaser; 
Simple Intercom Uses Optical Cable; Cathode Ray Oscilloscopes, Pt.3. 


June 1996: Stereo Simulator (uses delay chi 4) Rope Light Chaser; 
Low Ohms Tester For Your DMM; Automatic 10A Battery Charger. 


July 1996: Build A VGA Digital Oscilloscope, Pt.1; Remote Control 
Extender For VCRs; 2A SLA Battery Charger; 3-Band Parametric Equal- 
iser; Single Channel 8-Bit Data Logger. 


August 1996: Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier Module; Masthead 
Amplifier For TV & FM; Cathode Ray Oscilloscopes, Pt.4. 


September 1996: VGA Oscilloscope, Pt.3; IR Stereo Headphone Link, 
Pt.1; High Quality PA Loudspeaker; 3-Band HF Amateur Radio Re- 
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ceiver; Cathode Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable; Power 
Control With A Light Dimmer; 600W DC-DC Converter For Car Hifi 
Systems, Pt.1; IR Stereo Headphone Link, Pt.2; Build A Multi-Media 
Sound System, Pt.1; Multi-Channel Radio Control Transmitter, Pt.8. 


November 1996: 8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent 
Light Inverter; Repairing Domestic Light Dimmers; Multi-Media Sound 
System, Pt.2; 600W DC-DC Converter For Car Hifi Systems, Pt.2. 


December 1996: Active Filter Cleans Up Your CW Reception; A Fast 
Clock For Railway Modellers; Laser Pistol & Electronic Target; Build 
A Sound Level Meter; 8-Channel Stereo Mixer, Pt.2; Index To Vol.9. 


January 1997: How To Network Your PC; Control Panel For Multiple 
Smoke Alarms, Pt.1; Build A Pink Noise Source; Computer Controlled 
Dual Power Supply, Pt.1; Digi-Temp Monitors Eight Temperatures. 


February 1997: PC-Controlled any Message Display; Computer 
Controlled Dual Power Supply, Pt.2; Alert-A-Phone Loud Sounding 
Telephone Alarm; Control Panel For Multiple Smoke Alarms, Pt.2. 


March 1997: Driving A Computer By Remote Control; Plastic Power 
PA Amplifier (175W); So el & Lighting For Model Railways; Build 
A Jumbo LED Clock; Cathode Ray Oscilloscopes, Pt.7. 


April 1997: Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Controller; 
A Look At Signal Tracing; Pt.1; Cathode Ray Oscilloscopes, Pt.8. 


rq! 1997: Neon Tube Modulator For cea il Traffic Lights For 
A Model Intersection; The Spacewriter — It Writes Messages In Thin 
Air; A Look At Signal Tracing; Pt.2; Cathode Ray Oscilloscopes, Pt.9. 


June 1997: PC-Controlled Thermometer/Thermostat; TV Pattern Gen- 
erator, Pt.1; Audio/RF Signal Tracer; High-Current Speed Controller 
For 12V/24V Motors; Manual Control Circuit For Stepper Motors. 


July 1997: Infrared Remote Volume Control; A Flexible Interface Card 
For PCs; Points Controller For Model Railways; Colour TV Pattern 
Generator, Pt.2; An In-Line Mixer For Radio Control Receivers. 


August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
Amplifier Module; A TENs Unit For Pain Relief; Addressable PC Card 
For Stepper Motor Control; Remote Controlled Gates For Your Home. 


September 1997: Multi-Spark Capacitor Discharge Ignition; 500W 
Audio Power Amplifier, Pt.2; A Video Security System For Your Home; 
PC Card For Controlling Two Stepper Motors; HiFi On A Budget. 


October 1997: Build A cps Tachometer; Add Central Locking To 
Your Car; PC-Controlled 6-Channel Voltmeter; 500W Audio Power 
Amplifier, Pt.3; Customising The Windows 95 Start Menu. 


November 1997: Heavy Duty 10A 240VAC Motor Speed Controller; 
Easy-To-Use Cable & Wiring Tester; Build A Musical Doorbell; Replac- 
ing Foam Speaker Surrounds; Understanding Electric Lighting Pt.1. 


December 1997: Speed Alarm For Cars; 2-Axis Robot With Gripper; 
Stepper Motor Driver With Onboard Buffer; Power Supply For Stepper 
Motor Cards; Understanding Electric Lighting Pt.2; Index To Vol.10. 


January 1998: Build Your Own 4-Channel Lightshow, Pt.1 (runs off 
12VDC or 12VAC); Command Control System For Model Railways, 
Pt.1; Pan Controller For CCD Cameras. 


February 1998; Multi-Purpose Fast iat Charger, Pt.1; Telephone 
Exchange Simulator For Testing; Command Control System For Model 
Railways, Pt.2; Build Your Own 4-Channel Lightshow, Pt.2. 


April 1998: Automatic Garage Door Opener, Pt.1; 40V 8A Adjustable 
Power Supply, Pt.1; PC-Controlled 0-30kHz Sinewave Generator; Build 
A Laser Light Show; Understanding Electric Lighting; Pt.6. 


May 1998: Troubleshooting Your PC, Pt.1; Build A 3-LED Logic Probe; 
Automatic Garage Door Opener, Pt.2; Command Control For Model 
Railways, Pt.4; 40V 8A Adjustable Power Supply, Pt.2. 


dune 1998: Troubleshooting Your PC, Pt.2; Universal High Energy 
Weg System; The Roadies’ Friend Cable Tester; Universal Stepper 
jotor Controller; Command Control For Model Railways, Pt.5. 


duly 1998: Troubleshooting Your PC, Pt.3; 15W/Ch Class-A Audio 
Amplifier, Pt.1; Simple Charger For 6V & 12V SLA Batteries; Automatic 
Semiconductor Analyser; Understanding Electric Lighting, Pt.8. 


August 1998: Troubleshooting Your PC, Pt.4 (Adding Extra Memory); 
Simple 1/0 Card With Automatic Data Logging; Build A Beat Triggered 
Strobe; 15W/Ch Class-A Stereo Amplifier, Pt.2. 


September 1998: Troubleshooting Your PC, Pt.5; A Blocked Air-Filter 
Alarm; Waa-Waa Pedal For Guitars; Jacob’s Ladder; Gear Change 
Indicator For Cars; Capacity Indicator For Rechargeable Batteries. 


October 1998: AC Millivoltmeter, Pt.1; PC-Controlled Stress-O-Meter; 
Versatile Electronic Guitar Limiter; 12V Trickle Charg-er For Float 
Conditions; Adding An External Battery Pack To Your Flashgun. 


November 1998: The Christmas Star; A Turbo Timer For Cars; Build A 
Poker Machine, Pt.1; FM Transmitter For Musicians; Lab Quality AC 
Millivoltmeter, Pt.2; Improving AM Radio Reception, Pt.1. 


December 1998: Engine Immobiliser Mk.2; Thermocouple Adaptor 
For DMMs; Regulated 12V DC Plugpack; Build A Poker Machine, Pt.2; 
Improving AM Radio Reception, Pt.2; Mixer Module For F3B Gliders. 


— 1999: High-Voltage Megohm Tester; Getting Started With 
BASIC Stamp; LED Bargraph Ammeter For Cars; Keypad Engine Im- 
mobiliser; Improving AM Radio Reception, Pt.3. 


March 1999: Getting Started With Linux; Pt.1; Build A Digital 


Anemometer; Simple DIY PIC Programmer; Easy-To-Build Audio Com- 
pressor; Low Distortion Audio Signal Generator, Pt.2. 
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April 1999: Getting Started With Linux; Pt.2; High-Power Electric 
Fence Controller; Bass Cube Subwoofer; Programmable Thermostat/ 
Thermometer; Build An Infrared Sentry; Rev Limiter For Cars. 


May 1999: The Line Dancer Robot; An X-Y Table With Stepper Motor 
Control, Pt.1; Three Electric Fence Testers; Heart Of LEDs; Build A 
Carbon Monoxide Alarm; Getting Started With Linux; Pt.3. 


dune 1999: FM Radio Tuner Card For PCs; X-Y Table With Stepper 
Motor Control, Pt.2; Programmable Ignition Timing Module For Cars, 
Pt.1; Hard Disk Drive Upgrades Without Reinstalling Software? 


July 1999: Build A Dog Silencer; 10j:H to 19.99mH Inductance Meter; 
Build An Audio-Video Transmitter; Programmable Ignition Timing 
Module For Cars, Pt.2; XYZ Table With Stepper Motor Control, Pt.3. 


August 1999: Remote Modem Controller; Daytime Running Lights For 
Cars; Build A PC Monitor Checker; Switching Temperature Controller; 
XYZ Table With Stepper Motor Control, Pt.4; Electric Lighting, Pt.14. 


September 1999: Autonomouse The Robot, Pt.1; Voice Direct Speech 
ae Module; Digital Electrolytic Capacitance Meter; XYZ Table 
With Stepper Motor Control, Pt.5; Peltier-Powered Can Cooler. 


October 1999: Build The Railpower Model Train Controller, Pt.1; 
Semiconductor Curve Tracer; Autonomouse The Robot, Pt.2; XYZ 
Table With Stepper Motor Control, Pt.6; Introducing Home Theatre. 


November 1999: Setting Up An Email Server; Speed Alarm For Cars, 
Pt.1; LED Christmas Tree; Intercom Station Expander; Foldback Loud- 
speaker System; Railpower Model Train Controller, Pt.2. 


December 1999: Solar Panel Regulator; PC Powerhouse (gives +12V, 
+9V, +6V & +5V rails); Fortune Finder Metal Locator; Speed Alarm For 
Cars, Pt.2; Railpower Model Train Controller, Pt.3; Index To Vol.12. 


January 2000: eee Reverberation Module; An Audio-Video Test 
Generator; Build The Picman Programmable Robot; A Parallel Port 
Interface Card; Off-Hook Indicator For Telephone Lines. 


February 2000: Multi-Sector Sprinkler Controller; A Digital Voltmeter 
For Your Car; An Ultrasonic Parking Radar; Build A Safety Switch 
Checker; Build A Sine/Square Wave Oscillator. 


March 2000: Resurrecting An Old Computer; Low Distortion 100W 
Amplifier Module, Pt.1; Electronic Wind Vane With 16-LED Display; 
Glowplug Driver For Powered Models; The OzTrip Car Computer, Pt.1. 


May 2000: Ultra-LD Stereo Amplifier, Pt.2; Build ALED Dice (With PIC 
Microcontroller); Low-Cost AT Keyboard Translator (Converts IBM 
Scan-Codes To ASCII); 50A Motor Speed Controller For Models. 


dune 2000: Automatic Rain Gauge With Digital Readout; Parallel Port 
VHF FM Receiver; Li'l Powerhouse Switchmode Power Supply (1.23V 
to 40V) Pt.1; CD Compressor For Cars Or The Home. 


July 2000: A Moving Message Display; Compact Fluorescent Lamp 
Driver; El-Cheapo Musicians’ Lead Tester; Li'l Powerhouse Switch- 
mode Power Supply (1.23V to 40V) Pt.2. 


August 2000: Build A Theremin For Really Eeerie Sounds; Come In 
Spinner (writes messages in “thin-air”); Proximity Switch For 240VAC 
Lamps; Structured Cabling For Computer Networks. 


September 2000: Build A Swimming Pool Alarm; An 8-Channel PC 
Relay Board; Fuel Mixture Display For Cars, Pt.1; Protoboards - The 
Easy Way Into Electronics, Pt.1; Cybug The Solar Fly. 


October 2000: Guitar Jammer For Practice & Jam Sessions; Booze 
Buster Breath Tester; A Wand-Mounted Inspection Camera; Installing 
A Free-Air Subwoofer In Your Car; Fuel Mixture Display For Cars, Pt.2. 


November 2000: Santa & Rudolf Chrissie Display; 2-Channel Guitar 
Preamplifier, Pt.1; Message Bank & Missed Call Alert; Protoboards — 
The Easy Way Into Electronics, Pt.3. 


December 2000: Home Networking For Shared Internet Access; Build 
ABright-White LED Torch; 2-Channel Guitar Preamplifier, Pt.2 (Digital 
Reverb); Driving An LCD From The Parallel Port; Index To Vol.13. 


January 2001: How To Transfer LPs & Tapes To CD; The LP Doctor — 
Clean Up Clicks & Pops, Pt.1; Arbitrary Waveform Generator; 2- 
Channel Guitar Preamplifier, Pt.3; PIC Programmer & TestBed. 


February 2001: An Ey ay To Make PC Boards; L’il Pulser Train 
Controller; A MIDI Interface For PCs; Build The Bass Blazer; 2-Metre 
Groundplane Antenna; The LP Doctor — Clean Up Clicks & Pops, Pt.2. 


March 2001: Making Photo Resist PC Boards; Big-Digit 12/24 Hour 
Clock; Parallel Port PIC Programmer & Checkerboard; Protoboards — 
The Easy Way Into Electronics, Pt.5; A Simple MIDI Expansion Box. 


April 2001: A GPS Module For Your PC; Dr Video — An Easy-To-Build 
Video Stabiliser; Tremolo Unit For Musicians; Minimitter FM Stereo 
Transmitter; Intelligent Nicad Battery Charger. 


bat eh : Powerful 12V Mini Stereo Amplifier; Two White-LED Torches 
To Build; PowerPak —A ne ‘ower Supply. Using Linux To 
Share An Internet Connection, Pt.1; Tweaking Windows With TweakUI. 


dune 2001: Fast Universal Battery Charger, Pt.1; Phonome — Call, 
Listen In & Switch Devices On & Off; L’il Snooper - A Low-Cost 
Automatic Camera Switcher; Using Linux To Share An Internet Con- 
nection, Pt.2; A PC To Die For, Pt.1 (Building Your Own PC). 


July 2001: The HeartMate Heart Rate Monitor; Do Not Disturb Tele- 
phone Timer; Pic-Toc — A Simple Alarm Clock; Fast Universal Battery 
Charger, Pt.2; A PC To Die For, Pt.2; Backing Up Your Email. 


August 2001: DI Box For Musicians; 200W Mosfet Amplifier Module; 
Headlight Reminder; 40MHz vas Frequency Counter Module; A PC 
To Die For, Pt.3; Using Linux To Share An Internet Connection, Pt.3. 


September 2001: Making MP3s — Rippers & Encoders; Build Your 





Own MP3 Jukebox, Pt.1; PC-Controlled Mains Switch; Personal Noise 
Source For Tinnitus Sufferers; The Sooper Snooper Directional Micro- 
phone; Using Linux To Share An Internet Connection, Pt.4. 


November 2001: Ultra-LD 100W RMS/Channel Stereo Amplifier, Pt.1; 
Neon Tube Modulator For Cars; Low-Cost Audio/Video Distribution 
Amplifier; Short Message Recorder Player; Computer Tips. 


December 2001: A Look At Windows XP; Build A PC Infrared Trans- 
ceiver; Ultra-LD 100W RMS/Ch Stereo Amplifier, Pt.2; Pardy Lights — 
An Intriguing Colour Display; PIC Fun — Learning About Micros. 


January 2002: Touch And/Or Remote-Controlled Light Dimmer, Pt.1; 
ACheap ’n’Easy Motorbike Alarm; 100W RMS/Channel Stereo Ampli- 
fier, Pt.3; Build A Raucous Alarm; FAQs On The MP3 Jukebox. 


February 2002: 10-Channel IR Remote Control Receiver; 2.4GHz 
High-Power Audio-Video Link; Assemble Your Own 2-Way Tower 
Speakers; Touch And/Or Remote-Controlled Light Dimmer, Pt.2; Boot- 
ing A PC Without A Keyboard; 4-Way Event Timer. 


March 2002: Mighty Midget Audio Amplifier Module; The Itsy-Bitsy 
USB Lamp; 6-Channel IR Remote Volume Control, Pt.1; RIAA Pre- 
Amplifier For Magnetic Cartridges; 12/24V Intelligent Solar Power 
Battery Charger; Generate Audio Tones Using Your PC’s Soundcard. 


April 2002:Automatic Single-Channel Light Dimmer; Pt.1; Build A 
Water Level Indicator; Multiple-Output Bench Power Supply; Versatile 
Multi-Mode Timer; 6-Channel IR Remote Volume Control, Pt.2. 


May 2002: 32-LED Knightrider; The Battery Guardian (Cuts Power 
When the Battery Voltage Drops); Stereo Headphone Amplifier; Auto- 
matic Single-Channel Light Dimmer; Pt.2; Stepper Motor Controller. 


June 2002: Lock Out The Bad Guys with A Firewall; Remote Volume 
Control For Stereo Amplifiers; The “Matchless” Metal Locator; Com- 
pact 0-80A Automotive Ammeter; Constant High-Current Source. 


duly 2002: seres Headset Adaptor; Rolling Code 4-Channel UHF 
Remote Control; Remote Volume Control For The Ultra-LD Stereo 
Amplifier; Direct Conversion Receiver For Radio Amateurs, Pt.1. 


August 2002: Digital Instrumentation Software For Your PC; Digital 
Storage Logic Probe; Digital Thermometer/Thermostat; Sound Card 
Interface For PC Test Instruments; Direct Conversion Receiver For 
Radio Amateurs, Pt.2; Spruce Up Your PC With XP-Style Icons. 


September 2002: 12V Fluorescent Lamp Inverter; 8-Channel Infrared 
Remote Control; 50-Watt DC Electronic Load; Driving Light & Acces- 
sory Protector For Cars; Spyware — An Update. 


October 2002: Speed Controller For Universal Motors; PC Parallel Port 
Wizard; “Whistle & Point” Cable Tracer; Build An AVR ISP Serial 
Programmer; Watch 3D TV In Your Own Home. 


November 2002: pea For NiCd/NiMH Batteries, Pt.1; Win- 
dows-Based EPROM Programmer, Pt.1; 4-Digit Crystal-Controlled 
Timing Module; Using Linux To Share An Optus Cable Modem, Pt.1. 


December 2002: Receiving TV From Satellites; Pt.1; The Micromitter 
Stereo FM Transmitter; Windows-Based EPROM Programmer, Pt.2; 
SuperCharger For NiCd/NiMH Batteries; Pt.2; Simple VHF FM/AM 
Radio; Using Linux To Share An Optus Cable Modem, Pt.2. 


January 2003: Receiving TV From Satellites, Pt 2; SC480 50W RMS 
Amplifier Module, Pt.1; Gear Indicator For Cars; Active 3-Way Crosso- 
ver For Speakers; Using Linux To Share An Optus Cable Modem, Pt.3. 


February 2003: The PortaPal Public Address System, Pt.1; 240V 
Mains Filter For HiFi Systems; SC480 50W RMS Amplifier Module, 
Pt.2; Windows-Based EPROM Malt Pt.3; Using Linux To 
Share An Optus Cable Modem, Pt.4; Tracking Down Elusive PC Faults. 


March 2003: LED Lighting For Your Car; Peltier-Effect Tinnie Cooler; 
PortaPal Public Address System, Pt.2; 12V SLA Battery Float Charger; 
Build The Little Dynamite Subwoofer; Fun With The PICAXE (Build A 
Shop Door Minder); SuperCharger Addendum; Emergency Beacons. 


April 2003: Video-Audio Booster For Home Theatre Systems; A Highly- 
Flexible Keypad Alarm; Telephone Dialler For Burglar Alarms; Three 
Do-It-Yourself PIC Programmer Kits; More Fun With The PICAXE, Pt.3 
(Heartbeat Simulator); Electric Shutter Release For Cameras. 


May 2003: Widgybox Guitar Distortion Effects Unit; 10MHz Direct 
Digital Synthesis Generator; Big Blaster Subwoofer; Printer Port Simu- 
lator; More Fun With The PICAXE, Pt.4 (Motor Controller). 


dune 2003: More Fun With The PICAXE, Pt.5; PICAXE-Controlled 
Telephone Intercom; PICAXE-08 Port Expansion; Sunset Switch For 
Security & Garden ove Digital Reaction Timer; Adjustable DC-DC 
Converter For Cars; Long-Range 4-Channel UHF Remote Control. 


July 2003: Smart Card Reader & Programmer; Power-Up Auto Mains 
Switch; A “Smart” Slave Flash Trigger; Programmable Continuity 
Tester; PICAXE Pt.6 — Data Communications; Updating The PIC Pro- 
grammer & Checkerboard; RFID Tags — How They Work. 


August 2003: PC Infrared Remote Receiver (Play DVDs & MP3s On 
Your PC Via Remote Control); Digital Instrument Display For Cars, 
Pt.1; Home-Brew Weatherproof 2.4GHz WiFi Antennas; PICAXE Pt.7 - 
Get That Clever Code Purring; A Digital Timer For Less Than $20. 


September 2003: Robot Wars — The Sport Of The New Millenium; 
Bright & Cheap Krypton Bike Light; Portable PIC Programmer; Current 
Clamp Meter Adapter For DMMs; PICAXE Pt.8 — A Data Logger & 
Sending It To Sleep; Digital Instrument Display For Cars, Pt.2. 


PLEASE NOTE: Issues not listed have sold out. All other issues are in 
stock. We can anny photostat copies from sold-out issues for $8.80 
per article (includes p&p). When supplying photostat articles or back 
copies, we automatically supply any relevant notes & errata at no extra 
charge. A complete index to all articles published to date can be 
downloaded free from our web site: www.siliconchip.com.au 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 





send an email to silchip@siliconchip.com.au 


24V versions of LED 
modules wanted 


Why is it that the LED lamp mod- 

ules for cars, featured in the March 
2003 issue, are only for 12V systems! 
Many of my mates read SILICON CHIP 
and drive different makes of trucks 
and have asked me if they these mod- 
ules could be used in a 24V system. 
So would you consider publishing the 
24V component list for these mod- 
ules? (C. S., via email). 
@ Unfortunately, it is not a simple 
matter to produce 24V versions of the 
various LED lamps. That’s because 
increasing the values of the current 
limiting resistors means than power 
dissipation becomes excessive in the 
limited space available. 

A better solution would be to have 
longer series LED strings to run from 
the higher voltage but that is not eas- 
ily done with any of the existing PC 
boards. 


No sparks on 
Jacob’s Ladder 


I recently purchased the “Jacobs 
Ladder” kit (SILICON CHIP, September 


Phasing in a 4-bay 
bow-tie antenna 


Some years ago, I came across an 
article from the July 1994 issue 
about building a 4-bay bow-tie out- 
door UHF TV antenna. I was more 
interested in the theory than in 
building, however I have a ques- 
tion for the authors of the article. 

Ready-made bow-tie antennas 
are not easy to find in the USA and 
maybe elsewhere as well. However, 
there is a readily available 2-bay 
bow-tie which is actually made for. 
indoor use but I have discovered 
that it will work outside. 

I have two such antennas. They 
are made by Radio Shack, an elec- 
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1995) from a local Jaycar store. 

I have come across a slight prob- 
lem. Everything is as it should be but 
when connected to a brand new 12V 
car battery, there are no sparks sent up 
the ladder itself. I have checked it 
over more than once. So what do I do 
now? (C. W., via email). 
® You will have to do some trouble- 
shooting. For example, is there a low 
voltage at the collector of Q2? If so, try 
shorting its base to the emitter. This 
should give a single spark. 

If that happens, you have a fault in 
IC1 or Q1. You will need to do this 
process of elimination to find the fault. 
Also, use your multimeter (Ohms) to 
check that the ignition coil is OK. 


No quiescent current 
in amplifier 

I am building the SC480 amplifier 
at the moment. I have done all the 
tests, bar one, where you must wind 
trimpot VR1 to make the resistors have 
28V across them. However, VR1 has 
no effect whatsoever. Any ideas? (P. 
Z., via email). 
@ Itsounds as though you might have 
a short in the Vbe multiplier circuit 


tronics store common in the USA. 

Could two or more of these 2-bay 
bow-ties be linked together to make 
a 4-bay bow-tie? If so, I presume the 
exact way they are connected to- 
gether is critical. 

Can you advise me how to do 
this if it is possible? (E. B., via 
email). 
® You could conceivably connect 
two 2-bay antennas together but the 
phasing of the outside pair has to 
be reversed compared with the cen- 
tre pair. You really need to have a 
look at how it is done with a 4-bay 
in order to understand. 

Failing that, have close look at 
the dimensions on the design fea- 
tured in the July 1994 issue. 





involving Q7. Either the transistor it- 
self is short circuit between collector 
and emitter or there is a solder splash 
on the board shorting the collector to 
base (turning the transistor fully on) 
or between collector and emitter. 

Another possibility is that you have 
an open circuit in the connection be- 
tween base, the 100 resistor and VR1. 
Again, this will turn the transistor 
(Q7) fully on and there will be no 
adjustment possible; ie, zero quies- 
cent current. 


Servo control with 
a potentiometer 


I am looking for a circuit or design 

that can smoothly control a servo mo- 
tor (as used in R/C cars) by using a 
potentiometer. Would the circuit in 
the May 1994 issue cover this? (S. S., 
Brisbane, Qld). 
@ The May 1994 circuit will do it or 
you can look at the Jumbo servo in the 
May 2001 issue. There is also a dual 
servo control for panning a video cam- 
era in the January 1998 issue. 


Dancing 
waters display 


Iam attempting to make a “Dancing 
Waters” project. I saw this in America 
a long time ago (40 years). It consisted 
of jets of water which oscillate in tune 
with music played in the control box. 

My memory of the details are hazy 
but I imagine the jets rose higher as 
the music note became higher and 
more water flowed when the music 
was louder. A friend suggested that a 
Musicolour (“Electronics Australia”, 
September 1976) could serve this pur- 
pose. 

Iintend to control the oscillation of 
the jets with a variable speed motor, 
preferably at low voltage. A system of 
coloured lights on the PC board would 
be an advantage. 

Basically, I need a PC board which 
will “read” the frequency and voltage 
of the current going to the speaker and 
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convert it to current to operate motors 
and solenoids. Are you able to supply 
such a PC board and wiring diagram? 
(T. G., via email). 

@ Have a look at the 12V LightShow 
published in the January 1998 issue. 
It works from 12V AC or DC and is 
intended to drive halogen lamps but it 
could also drive 12V motors or sole- 
noids provided they have reverse 
biased power diodes connected across 
them. 


Converting phono 
inputs to line inputs 


Like thousands of others, I’ve re- 
cently got a DVD player and I am 
currently playing DVD sound, CDs and 
MP3s through an old but good Leak 
stereo amplifier. The sound is really 
good but I would like to play it through 
my late model stereo system to allow 
selection and volume/mute control 
from the remote and get rid of the 
additional speakers. 

The problem is, the only unused 
input available on my late model Sharp 
stereo system is the phono input which 
is not compatible with the DVD out- 
put, I think this is because the low 
level signal from the pick-up is 
preamplified before going into the 
main amplifier and now the DVD out- 
put overdrives it. 

Is there a simple way to overcome 
this with a commercially available 
product or has SILICON CHIP had a kit 
which would do the job? I realise this 
won’t give me “5.1 Home Theatre” 
sound which the DVD is capable of 
but until I have a serious upgrade, 
being able to play it through the Sharp 
would do me fine. (B. P., via email). 
@ Have a look at the inverse RIAA 
network published in the June 1994 
issue. This is a passive network which 
converts RIAA phono inputs to line 
inputs. 

We can supply the June 1994 issue 
for $8.80 including postage. 


Problems with 
smart card kit 


A few days ago, I purchased a Jaycar 
Smartcard reader/programmer kit (cat 
KC-5361). I had no problems assem- 
bling the kit and all of the tests recom- 
mended in the construction instruc- 
tions were successful. 

I downloaded and installed IC-Prog 
version 105a and the drivers for NT/ 
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I’ve been trying to find some info 
on my Garbage Day Reminder 
which was published in the Au- 
gust 1989 issue. I’ve had it running 
since 1990 and have just replaced 
the third set of batteries on it. 

Unfortunately, I can’t find a list- 
ing on it on your website. I’ve mis- 
placed the magazine with the sche- 
matics and operating instructions. 
What I need to know is how do you 
set the day via the 8-way switch. It 
looks pretty easy to reset the thing 
but for some reason I cannot get it 
right the first time, every time. 

I hope you can help me out, as I 
keep missing the garbage truck! I’m 
so used to that little flashing LED 
reminding me to put out the gar- 
bage. (A. M., via email). 
® Link LK2 is for test purposes so 
that the circuit will run fast to test 
the operation of each LED. LK1 is 


XP. I have now spent days trying to 
read and/or write to the gold card 
(purchased at the same time as the 
kit). The settings are exactly as sug- 
gested in the instructions (3.58MHz, 
etc) 

When I select read all, the reader 
returns all zeros. I have since discov- 
ered that IC-Prog does this even with 
no card inserted (or in fact, with no 
serial connection at all). I understand 
that a blank card does not return ze- 
ros. I have tried writing to the card — 
this seems to succeed until the verify, 
which fails at 0000h. When I use the 
card wizard, it fails at the card reset. 

Here is what I have done thus far: 
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UNIT 1, 5 BOORAN DRIVE, UNDERWOOD, QLD 4119 


used for normal operation. 

When power is applied to the 
circuit (after changing batteries), the 
initial conditions are with the out- 
put of IC7 high and this will light 
the “Bin Out” LED if the first switch 
is closed. So the first switch is for 
the Day that the circuit is powered 
up and the next switches are for 
following days. The eighth switch 
does nothing. Also the LED will 
light at the time the circuit is reset. 

So if you want the LED to light at 
4pm, then apply power at 4pm. If 
for example, it is Sunday and the 
power is applied at 4pm, the “Bin 
Out” LED will light at 4pm for 
which ever day the switches are 
set. The first switch is for Sunday, 
the second for Monday, etc. If set at 
4pm Wednesday, the first switch 
will be for Wednesday, the second 
for Thursday, etc. 





(a) Using the ‘Hardware Test” func- 
tion of IC-Prog, I have tested the levels 
at the RS232 port on the circuit board 
and all is well; (b) I have checked 
every solder connection (26 times) 
visually and with a meter; (c) I have 
checked and re-checked every com- 
ponent for the correct value and ori- 
entation; (d) I have purchased three 
new ICs and replaced those; (e) I have 
purchased a new gold card; (f) I have 
re-tested the voltage levels as per the 
instructions; (g) I have replaced the 
power supply with a 9V battery; (h) I 
have read and re-read the instructions 
and the help file provided with IC- 
Prog; (i) I have tried using another 
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David Hall Electronics 
OCTOBER GIVEAWAY 


2 x §50.00 VOUCHERS 


SPEND $5.00 OR MORE TO GO INTO THE DRAW 


| Ph (07) 3808 2777; Fax (07) 3209 2623; email dhe@powerup.com.au | 
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Small dynamo 
for tidal power 


I have a 12V 10W solar panel on 
a small sailboat. However, on occa- 
sions it’s cloudy and overcast so 
very little power comes from the 
panel. I am wondering about some 
type of small 12V dynamo, alterna- 
tor or generator that I can adapt to 
wind or propeller power to supple- 
ment the solar panel. 

If it provides up to 1A, that would 
be OK. The speed of rotation would 
be limited to about 200 RPM. I have 
in mind an outboard propeller cou- 
pled to the dynamo by a flexible 
hose and operating by spinning in 


computer with a different OS; (j) I 
have tried all of this in both Smart- 
Mouse mode and Phoenix mode. 

The results are always the same. I 
would be extremely grateful for any 
assistance you can give to help me 
resolve the problem. (G. M., via email). 
® First up, note that a card that has 
not been successfully programmed 
(with the recommended loader) will 
always cause a “Card reset failed” er- 
ror when trying to access the EEPROM. 

Also, after opening the loader HEX 
file (but before attempting to write it 
to the PIC), make sure that the ‘CP’ 
(Code Protect) fuse bit is not enabled 
(ticked). If the PIC is inadvertently 
code protected, it will always read 
back as “zeros”. 

It should be possible to diagnose 
the problem using the procedure out- 
lined below. Run throughout the tests 
once without a card in the socket and 
a second time with a blank Gold card 
inserted. 

Important: the following tests as- 
sume that the board has successfully 


the tidal flow when at anchor. The 
tides are quite strong here and pro- 
vide a 3-4km/h current at anchor. 
Is it true that a small brush-type 
electric motor can be used as a dy- 
namo? I’m quite happy to adapt 
something as I have a small lathe 
and I am familiar with power sup- 
plies and rectification. (P. B., Mary- 
borough, Qld). 
@ Any permanent magnet brush 
type motor can be used as a dy- 
namo. However, you are not likely 
to get much output from any motor 
running at only 200 RPM. You will 
need a gearbox. A 12V windscreen 
or fan motor from a car could be a 
good start. 





passed the voltage checks described 
in the kit instructions: 

In PIC programming mode, four sig- 
nals are controlled by the software to 
perform the necessary erase/program/ 
verify. These are DATA OUT, DATA 
IN, CLOCK & MCLR/VPP. Each of these 
signals should be examined for cor- 
rect operation. This can be achieved 
with an oscilloscope or logic probe 
and the “Hardware Check” dialog, ac- 
cessible from the “Options” menu. 

Testing the DATA OUT & DATA IN 
signals is straightforward. When you 
check (tick) the “Enable Data Out” 
option, a corresponding tick should 
appear in the “Data In” box. This is 
because the two are connected together 
at the junction of the 4.7kQ & 470Q 
resistors (connected to IC3e & IC3c). 
Verify that the signal arrives at the 
card socket’s DATA (C7) pin. 

The CLOCK signal can be checked 
by monitoring the card socket’s CLK 
(C3) line and toggling the “Enable 
Clock” line. The signal should toggle 
between a valid logic ‘0’ and logic ‘1’. 


WARNING! 


Likewise for the MCLR/VPP (C2) line 
using “Enable MCLR”, but this time 
the signal should swing between 13V 
and OV. 

Of course, the mode switch (S1) 
must be in the “PIC Programming” 
position (OUT) for the above checks. 


Using the fuel mixture 
meter in an old car 


I have built a fuel mixture kit but I 
was going to use it on an older pre- 
unleaded engine (1972 vintage car). I 
realise that the EGO sensor would be 
adversely effected by the lead tetra- 
ethyl additives that were used but 
what about the newer fuels; ie, the 
super lead-substitute fuels that do not 
use the older lead additives? 

Can these newer fuels, that are spe- 
cifically designed for pre-unleaded 
vehicle engines, be used longer term 
with the zirconia sensors or is it only 
short term as described? (R. Z., via 
email). 

@ Just use LRP (lead replacement pet- 
rol) and it will work fine. 


Ethics of vintage 
radio restoration 


I am attempting to restore a senti- 
mental valve radio and have a ques- 
tion. On top of the chassis, there is a 
can capacitor, labelled Ducon 8 mfd. 
What are the correct “vintage radio 
ethics” for replacing this? Do you leave 
a hole there and replace it with an 
axial capacitor or try to get a capacitor 
of that voltage and dimension to repli- 
cate the original? (C. B., via email). 

@ What most restorers try to do is to 
preserve the look of the set, as seen 
from the top of the chassis. Therefore, 
you should leave the faulty capacitor 
on the chassis (but disconnected) and 
install the new (much smaller) one 
under the chassis. sc 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such 
projects should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be 
carried out according to the instructions in the articles. When working on these projects use extreme care to ensure that you do not 
accidentally come into contact with mains AC voltages or high voltage DC. If you are not confident about working with projects 
employing mains voltages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd 


disclaims any liability for damages should anyone be killed or injured while working on a project or circuit described in any issue of 
SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any 
liability for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also disclaims any 
liability for projects which are used in such a way as to infringe relevant government regulations and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade 
Practices Act 1974 or as subsequently amended and to any governmental regulations which are applicable. 
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MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 





Ce Se eS ee ee ee ee ee ee eee ee ee ee ee ee eee ee ee 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $20.00 (incl. GST) for up to 20 
words plus 66 cents for each additional word. Display ads: $33.00 (incl. GST) per 
column centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Alternatively, fax the 
details to (02) 9979 6503 or send an email to silchip@siliconchip.com.au 


Taxation Invoice ABN 49 003 205 490 


Enclosed is my cheque/money order for $. or please debit my 
J Bankcard [J VisaCard [J Master Card 


Card No. aes 











Signature Card expiry date / 
Name 

Street 

Suburb/town Postcode 

Phone: Fax: Email: 
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FOR SALE 





S-Video ... Video... Audio... VGA 
distribution amps, splitters, standards 
converters, tbc’s, switchers, cables, etc, 
& price list: www.questronix.com.au 


KITS, LEDS & LIGHTS: Picaxe LED 
case modders lighting kit, Picaxe08 RGB 
animation kits, Superflux RGB LEDs, 
RGB animating LEDs, Pink and UV 
LEDs, Krill Lightsticks, plus a steadily 
expanding range of other interesting 
products. Check out: 
www.alphalink.com.au/~spod 


UNIVERSAL DEVICE PROGRAM- 
MER: Low cost, high performance, 48- 
pin, works in DOS or Windows incl. 
NT/2000. $1364. Universal EPROM 
programmer $467.50. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 
Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 68HC08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 8096 
or AVR: $198 each. Demo disk available. 
ImageCraft C Compilers: 32-bit Win- 
dows IDE and compiler. For AVR, 68HC- 
08, 68HC11, 68HC12, 68HC16. $385.00 
Atmel Flash CPU Programmer: Han- 
dies the 89Cx051, 89C5x, 89Sxx in both 
DIP and PLCC44 and some AVP’s, most 
8-pin EEPROMS. Includes socket for 
serial ISP cable. $220, $11 p&p. SOIC 
adaptors: 20 pin $132.00, 14 pin 
$126.50, 8 pin $121.00. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145. (02) 9896 
7150 or http://www.grantronics.com.au 


WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, leaf 
wetness, etc. Just phone, fax or write for 
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JACKSON BROS 


JACKSON OF THE UK IS BACK 
— goeet quality products made by 
UK Craftsmen 


—_—~ a 


Variable and trimmer capacitors, reduction 
drives, dials, ceramic stand-offs 
Full range now available off the shelf in Australia 


CATALOGUES AND PRICE LISTS NOW AVAILABLE 
CHARLES | COOKSON PTY LTD 
GPO BOX 812, ADELAIDE, SA 5001 


Tel: (08) 8235 0744 Fax: (08) 8356 3652 
FreeFax: 1800 673355 (Within Australia) 
jackson@homeplanet.com.au 


ALL.MAJOR CREDIT CARDS ACCEPTED 
SOLE AGENTS FOR AUSTRALIA AND NEW ZEALAND 


VIDEO - AUDIO - VGA 


distribution amps -_ splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 
genlockers - scan converters 


See products and download pricelist at www.questronix.com.au 
fax (02) 4341 2795 phone (02) 4343 1970 


email: questav@questronix.com.au 





Come to the 
specialists... 


our FREE catalogue and price list. Eco 
Watch phone: (03) 9761 7040; fax: (03) 
9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Vic. 3137. ABN 63 006 399 480. 


Pixel Programmable Controller with 
4 analog inputs, 8 digital inputs and 8 
relay outputs. Uses a Picaxe 28A. Pro- 
grammed in basic. 

Labjack USB Data Acquisition Mod- 
ule features 8 12bit analog inputs, 20 
digital I/O, 2 analog outputs and high 
speed counter. Free software, Labview 
driver and ActiveX component. 
DAS005 Parallel Port Data Acquisi- 
tion Module features 8 12bit Analog 
inputs, 4 Digital I/Ps & 4 Digital O/Ps. 
Free windows software and source 
code. 

Dual Relay Modules suitable for TTL 
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Slpertome Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 

10kHz frequency separation 

Size: 55 x 23 x 20mm 

Weight: 25gm 

Modular Construction 
Price: $A129.50 with crystal 


pete tlectronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 
email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 


=) Building speaker boxes? Mounting 
CARBA-TEC electrical components onto solid 
ees mem timber? You may need the Carba— 
tecTOOLS FOR WOOD catalogue!! 
We have Australia’s largest range 
of woodworking handtools & 
machinery. Please contact us for 
your FREE 220 page colour 
catalogue or come in & see us at: 
32 PERCY ST, AUBURN 2144 9649 5077 www.carbatec.com.au 
Printed Circuit Board Manufacture 
48-Hour service * High quality * Low ae 
9 1 offs to any quantity ° 
d Artwork design ifrequired 
> Call for obligation free quote...0 ¢ 


f. INSTANT PCBs, POBox 448, Avalon 2107o fe 
Ph (02)9974 1189 Fax (02)9974 5491 


and Open Collector Outputs 

Leader Modbus Data Acquisition 
Modules analog inputs, RTD, thermo- 
couple, analog outputs, digital input and 
output modules 

Programmers for Atmel and PIC micro- 
controllers. 

Switch Mode and Linear Power Sup- 
plies and DC-DC convertors. 

FAB Programmable Logic Control- 
lers. Low cost, high performance. Pro- 
gramming software and SCADA soft- 
ware free. Heaps of features. 

Full details and credit card ordering avail- 


able at www.oceancontrols.com.au 


USB KITS: Stepper Motor Controller, 
USB PIO Intefface, DTMF Transceiver, 
Thermometer, DDS HF Generator, 
Compass, 4-Channel Voltmeter, I/O 


Satellite TV deggie 


International satellite 
TV reception in your 
home is now afford- 
able. Send for your free 
info pack containing 
equipment catalog, satellite lists, etc or 
call for appointment to view. We can 
display all satellites from 76.5° to 180°. 
AV-COMM P/L, 24/9 Powells Rd, 
Brookvale, NSW 2100. 
Tel: 02 9939 4377 or 9939 4378. 
Fax: 9939 4376; www.avcomm.com.au 


Necd prototype PC boards) 


We have the solutions — we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 
Glen Waverley, Vic 3150. 

Phone: 1300 132 251; Fax: (03) 9561 5529 


Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 


Silicon Chip 


Circuit Ideas Wanted . 


Do you have a good circuit idea? ~ 
If so, sketch it out, write a brief 
description of its operation & send 
it to us. Provided your idea is 
workable & original, we'll publish it 
in Circuit Notebook & you'll make 
some money. We pay up to $60 
for a good circuit so send your 
idea to: 


Silicon Chip Publications, 
PO Box 139, Collaroy, NSW 2097. 





Relay Card. Also available: Digital Os- 
cilloscope, Temperature Loggers, VHF 
Receivers and USB Active X (and 
USBDOS.exe file) to control our kits 
from your application. 
www.ar.com.au/~softmark 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics (02) 9586 4771. 

sesame777 @ optusnet.com.au; http:// 
members.tripod.com/~sesame_elec 


AUDIO DREAMS ARE MADE OF 
THIS: SEMI’S, Low Beta droop Toshiba 
2SA1302, 2SC3281; ALL2N’s, all MPS’s 
inc 8055,8955; MJE’s & Mu’s from ‘ON’ 
for Motorola, VERY fast TO-126 Driv- 
ers available to +85V rail. MOSFETS 
from SEMELAB and 1.R.F., JFETS from 


www.siliconchip.com.au 





Do You Eat, Breathe and Sleep lecitnology? 


WiFeTerclefetpalcialm@e-meyo| (=i a@)-10(0) p=; 


We area repel growing, Australian-owned international retailer with more than 30 stores 
in Australia and we have a growing expansion program to open many more, so we need 
dedicated individuals to join our team to help achieve our goals. 

If you are customer focused, have an eye for detail, empathy for the products we sell and have 
recently completed a TAFE of University degree in electronics, we want to meet you. 

Career opportunities with full training are available now if you have the drive and ambition to 


make your future with Jaycar. 
We offer a competitive salary, sales commission and many other benefits. To apply for these 
positions please send your C.V. indicating the role you are interested in to the address shown 








below. 


Retail Operations Manager 
Jaycar Electronics Pty. Ltd. 
P.O. Box 6424 

Silverwater NSW 1811 

Fax: (02) 9741-8530 

Email: jobs@jaycar.com.au 





N.S.C. & Burr & Brown (now under 
T.I.); TRANSFORMERS for Valve and 
Solid State from Australia & Canada; 
10VA to > can’t lift it! TUBES, all types 
available. GUITAR & AMP parts and 
Speakers. All AUDIO components inc 
H.V. poly’s and very large Electro’s. 
Phone calls between 7pm and 9pm 
Australian E.S.T. OK. 

Email: lede @ bigpond.net.au 

Ph: (08) 8927 0238 Fax: (08) 8927 7557 
or write to LEDE ELECTRONICS, PO 
BOX 40313, CASUARINA, NT 0811, 
AUSTRALIA. 


RCS HAS MOVED to 41 Arlewis St, 
Chester Hill 2162 and is now open, with 
full production. Tel (02) 9738 0330; 
Fax 9738 0334. resradio @cia.com.au; 
www.cia.com.au/rcsradio 


Car 


ELECTRONICS 


TEN] 


Jaycar Electronics is 
an equal opportunity 
employer and actively 
promotes staff from 
within the organisation. 


D.I.V SUPPLIES 
& MADE TO ORDER PCBs 
For more details: www.acetronics.com.au 
Phone (02) 9600 6832 
email: acetronics@acetronics.com.au 






KITS KITS AND MORE KITS! Check 
’em out at www.ozitronics.com 





KIT ASSEMBLY 





NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

e@ Australia wide service 

@ Small production runs 

@® Specialist “one-off applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


Silicon Chip Binders 


%* Each binder holds up to 12 
issues 

%* Heavy board covers with a dark 
mottled green vinyl covering 

%* SILICON CHIP logo printed in 
gold-coloured lettering on spine & 
cover 


Price: $A12.95 plus $A5.50 
p&p each (Australia only; not 
available elsewhere). 


Buy five and get them 
postage free! 


Just fill in & mail the handy order form in this issue; or fax (02) 9979 6503; 
or ring (02) 9979 5644 & quote your credit card number. 


Silicon Chip Publications, PO Box 139, Collaroy Beach 2097. 


www. siliconchip.com.au 
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Acetronics 

Altronics 

Av-Comm Pty Ltd 
BitScope Designs 
Carba-Tec Tools 
David Hall Electronics 


Eco Watch 


‘Elan Audio 


Gadget Central 
Grantronics 
Harbuch Electronics 
Instant PCBs 
Jackson Bros 

Hy-Q International 
Jaycar 


JED Microprocessors 


Microgram Computers 
MicroZed Computers 
Oatley Electronics 
Printed Electronics 
Quest Electronics 

RCS Radio 

RF Probes 

Silicon Chip Back Issues 
Silicon Chip Bookshop 
SC Car Projects Book 
Silicon Chip Subscriptions 
Silvertone Electronics 
Soundlabs Group 
Speakerbits 

Splat Controls 


Telelink Communications ... 55,OBC 


PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 
RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 
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Audio Power 
amplifier Design 


Handbook A handbook for professionals and students from one of 


the world’s most respected audio auth-orities. New 
edition is more comprehensive than ever with a new 
chapter on Class G amplifiers and further new material 
on out-put coils, thermal distortion, relay distortion, 
ground loops, triple EF output stages and convection 
cooling. 427 pages in paperback. 


Video Scrambling 


— 


& Descrambling 





If you've ever wondered how they scramble video on 
cable and satellite TV, this book tells you! Encoding/ 
decoding systems (analog and digital systems), 
encryption, even schematics and details of several 
encoder and decoder circuits for experimentation. 
Intended for both the hobbyist and the professional. 
290 pages in paperback. 








covers conventional telephone fundamentals, including 
analog and digital communication techniques. Provides 
basic information on the functions of each telephone 
component, how dial tones are generated and how digital 
transmission techniques work. 402 pages, soft cover. 


{ONE 
RONICS 





Eugene Trundle has written for many years in 
Television magazine and his latest book is right up 
to date on TV and video technology. Includes both 

theory and practical servicing informationand is 
ideal for both students and technicians. 382 pages, 
g in paperback. 


“=i 


Televisj 
vision 
& Video 





Based mainly on British practice and first published in 

i 1997, this book has much that is relevant to Australian 
systems as a guide to home and small business 
installations. A practical guide to installation of telephone 
wiring, ranging from single extension sockets to PABX, 
with the necessary tools, test equipment and materials 
needed by installers.. 178 pages in soft cover. 





Written by a practising service engineer, the emphasis is on 
the practical business of fault diagnosis and repair, with 
chapters on TV power supplies, line timebases, video deck 
machines, test-gear, intermittent faults, repair techniques and 
workshop practice. This revised edition also features a 
completely new chapter on the latest digital equipment — 
DVD, set-top boxes, digital satellite TV and digital TV sets. 
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Based mainly on the American telephone system, this book 














REFERENC. 


GREAT BOOKS FOR 


ALL PRICES INCLUDE GST AND AR 





Concise and practical guide to getting up and 
running with the PIC Microcontroller. Assumes no 
prior knowledge of microcontrollers, introduces the 
™ PIC’s capabilities through simple projects. Ideal 

3 introduction for students, teachers, tech-nicians 
and electronics enthusiasts — perfect for schools 
and colleges. 270 pages in soft cover. 


For anyone involved in designing, adapting and using 
analog and digital audio equipment. It covers tape | 
recording, tuners and radio receivers, preamplifiers, 
voltage amplifiers, audio power amplifiers, compact disc 
technology and digital audio, test and measurement, 
loudspeaker crossover systems, power supplies and 





Widely regarded as the standard text on EMC, provides all 

the key information needed to meet the requirements of 
the EMC Directive. Most importantly, it shows how to 
incorporate EMC principles into the product design 
process, avoiding cost and performance penalties, 
meeting the needs of specific standards and resulting in a 
better overall product. 360 pages in paperback. 


for Product 
Designers 


Se 


Oe pete 
bod se iy 
aoe Nee Nee 


Essential reading for electronics designers and students 
alike. It will answer nagging questions about core 
analog theory and design principles as well as offering 
practical design ideas. With concise design implemen- 
tations, with many of the circuits taken from lan 
Hickman’s magazine articles. 294 pages in soft cover. 





fundamentals of microelectronics, the 8051 family, 
programming in C and the use of a C compiler. The 
AT89C2051 is an economical chip with re-writable 
memory. Provides an interesting, enjoyable and 

© easily mastered alternative to more theoretical 
textbooks. 178 pages in paperback. 


An essential reference for engineers and 
anyone who wishes to design or use variable 
speed drives for induction motors. As 
reviewed in Siticon CHip September 2003. 
288 pages. 





BOOKSHOP 
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Power Supply Cookbook 
by Marty Brown. 2nd edition 2001. 

An easy-to-follow, step-by-step design frame-work for 

a wide variety of power supplies. Any-one with a basic 

knowledge of electronics can create a very complicated 
power supply design . Magnetics, feedback loop, EMI/ 

RFI control and compensation design are all described 
in simple language. 265 pages in paperback. 






VIDEO & CAMCORDER 
SERVICING AND TECHNOLOGY 
by Steve Beeching (Published 2001) 
Provides fully up-to-date coverage of the whole 
range of current home video equipment, analog 
and digital. Information for repair and trouble- 
shooting, with explanations of the technology of 
video equipment. 318 pages in soft cover. 





Electric Motors And Drives 
by Austin Hughes. 2nd edition 1993. 


Reprinted 2001. 

For non-specialist users — explores most of the widely- 
used modern types of motor and drive, including 
conventional and brushless DC, induction, stepping, 
synchronous and reluctance motors. 339 pages, in 
paperback. 


PIC IN PRACTICE 

by D W Smith Published 2002 

Based on popular short courses on the PIC, for profes- 
sionals, students and teachers. Can be used at a variety of 
levels. An ideal introduction to the world of microcon- 
trollers for hobbyists, students and professionals. 255 
pages in paperback. 









UDIO ELECTRONICS ......isesccsscssssccevsneee 
UDIO POWER AMPLIFIER DESIGN... 
LECTRIC MOTORS AND DRIVES ....... 
(J EMC FOR PRODUCT DESIGNERS........ 
LJ GUIDE TO TV & VIDEO TECHNOLOGY . . 
LD INTERFACING WITH GC... essssecssssessssesscsssececseeeesseeeessenss 
[J M'CONTROLLER PROJECTS IN C FOR 8051 
LED PNG IN PRACTICE sx. icsssssssazstecsariscnssscsesdsessesseansaaanness 
LJ PIC - YOUR PERSONAL INTRODUCTORY COURSE 
LI} POWER SUPPLY GOOKBOOK. scsccscccssssccssessssvseartscecseistens 
L} PRACTICAL RF HANDBOOK 














J PRACT. VARIABLE SPEED DRIVES/POWER ELECT. ..... $88.00 
J SERVICING TV SATELLITE & VIDEO EQUIPMENT ........ $70.00 


J TELEPHONE INSTALLATION HANDBOOK............ .. $69.00 
J UNDERSTANDING TELEPHONE ELECTRONICS ............... $70.00 
[J VIDEO & CAMCORDER SERVICING/TECHNOLOGY ...... $69.00 
L} VIDEO SCRAMBLING/DESCRAMBLING .............:ce8 $87.00 











Orders over $100 P&P free in Australia. 





THAN RECOMMENDED RETAIL PRICE 















10% WANT TO SAVE 10%? 

GFF! SILICON CHIP SUBSCRIBERS 
AUTOMATICALLY QUALIFY FOR A 10% 
DISCOUNT ON ALL BOOK PURCHASES! 


Analog Cct Techniques With Digital Interfacing 

by T H Wilmshurst. Published 2001. 

Covers all the analog electronics needed in a wide range 

of higher education programs: first degrees in electronic 
engineering, experimental science course, MSc 
electronics and electronics units for HNDs. Text is 
supported by numerous worked examples and 
experimental exercises. 312 pages in paperback. 


Antenna_ Toolkit 
by Joe Carr. 2nd edition 2001. 
Together with the CD software included, the reader will 
have a complete solution for constructing or using an 
antenna - bar the actual hardware. The software is 
based on the author’s Antler program, which provides 
a simple Windows-based aid to carrying out the design 
calculations at the heart of successful antenna design. 
253 pages in paperback. 
Interfacing With C 
by Howard Hutchings. Revised by Mike James. 
2nd edition 2001. 

Anyone interested in ports, transducer interfacing, 
analog to digital conversion, convolution, filters or 

digital/analog conversion will benefit from reading 

this book. The principals precede the applications to 

provide genuine understanding and encourage further 
development. 302 pages in paperback. 


PRACTICAL RF HANDBOOK 

by lan Hickman 3rd Edition 2002 
A guide to RF design for engineers, technicians, students and 
enthusiasts. Covers all of the key topics in RF: analog design 
principles, transmission lines, couplers, transformers, amplif 
ers, oscillators, modulation, transmitters and receivers, 
propagation & antennas. 279 pages in paperback. 
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“Telelink Com mmNmuunications 
EXCLUSIVE ROSGSionnerree DISTRIBUTOR 
g FOR AUSTRALIA, NEW ZEALAND, STH PACIFIC & ASIA 


Telelink Communications are agents for Radiometrix Low Power Radio Modules, 
we also carry the full range of 2.4GHz Spread Spectrum Modules from Aerocomm U.S.A. 
http://www.telelink.com.au _http:/Awww.radiomodules.net 

The Radiometrix SILRX Receiver and TXM Transmitter 
mm are our budget priced 9600-Baud capable modules. 
Useable for a range of up to 100 metres, on 

433.920MHz LIPD Band 

For high performance applications, use our 


BiM2 Transceiver, or separate Tx2 and Rx2 
modules, which are fully approved. 











Need long range-- up to 10 kilometres? Use our 

151MHz (Aust LIPD Band) Tx1/Rx1 10mW Modules 

Now-available with 100mW Australian-made 
amplifier option 


The new Radiometrix SPM2-433-28 
SpacePort Modem is easily interfaced 
to any RS232 port, for easy 
configuration and use. 
Avoid all the OEM wireless 
communications development 
gobbledgook! 
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PO Box 5457, Nertk Fi@thamcton| Qlid 4702 
Phone (07) 4934 0413 Fax (07) 4934 0311 
(24 hour message service (O07) 3830 0233 
Web: www.telelink.com.au email: sales @telelink.com.au 








